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CHEMICAL CQMPQNMng 
Field of the Invention 
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mediae parted; J;rserra^,,17° r *° 

inhibitor is indicate! -™l'°rat,on of a clinlcai condWcn for which a Factor Xa 



10 



Background of tha lnwo»«»y| 



~. — » .«™. „ . . „ 

abnormal hemostasis. Zm^^ """"^ ^'^ '^'^ '° 

thrombus formation dueTrthrr^^L , ^"^^ vasculature, abnomial 

20 major cause of a^ Ccl Lunfel"?" h""'"" Plaque is the 

occlusive corar^rylZb^s t J ^""^ " 

coranar, anaioplasly (^^« are oTj^^^^ ^'^"^ P«^""="«°''s transluminal 
the affected v^l^ri^ ™^,!!^ accompanied by an acute thrombotic redosure of 

vasculature Te^nr^f Ze^^ T'"^"" '^^'^ '» — 

23 extremities or the abZinai ar^I ""'1""^ ""<'«'SI°'"9 "-ior surgery in the lower 

vasculature which can ^i" in Zci 1 !? 

disposiBon to Pulmfn^rellm otserated'otir T'^ ^"^ ^ ^ 

occurs «-.hi„ both vas^cuter systems d^ ;^^^^^^ — 

cancer and is charactPri«5c»H hx, fh= shock, certain viral infections and 

30 coa«uia«on whirersin T:::!^'^::'^^^:^ '^"'^ --^-'^ 

the vasculature leadina to ^^,■,H^.r..^ ^ J inreatening thrombi occurring throughout 
Of fibrin rich™X Thromrn haX" " ^""^ ""^ '~ 

effects on a number* !ir^l„ ? l^"""*^" "^"^ ""^"""^ «oregulato,y 

M.A., Ana NVAt::^::!;o^'5r9™ 

ac^t;ot!;Tdre?r::^^^^^^^^ °' ^^^^ as 

infarction and^^ns^bTe anX an latZT, ^.r™ °' 
.yoca.. infarc^on „ h^rt ..llure), t^roerrr^^ 
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with thrombolytic therapy and percutaneous transluminal coronary angioplasty, transient 
ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral arterial 
occlusion, prevention of vessel luminal narrowing (restenosis), and the prevention of 
thromboembolic events associated with atrial fibrillation, e.g. stroke. Factor Xa inhibitors 
5 may also be useful In preventing thrombosis and complications In patients genetically 
predisposed to arterial thrombosis or venous thrombosis and patients that have a disease- 
associated predisposition to thrombosis (e.g. type 2 diabetics). Thrombin has been 
reported to contribute to lung fibroblast proliferation, thus. Factor Xa inhibitors could be 
useful for the treatment of some pulmonary fibrotic diseases. Factor Xa inhibitors could 

10 also be useful in the treatment of tumour metastasis, by suppressing coagulation and thus 
preventing ribnn deposition and its concommittant facilitation of metastasis. A Factor Xa 
inhibitor may also have utility as an anti-inflammatory agent through its inhibition of FXa 
mediated activation of protease-activated receptors (PAR 1-4). A Factor Xa inhibitor may 
also have utility as an anti-atherosclerotic agent through the suppression of platelet- 

15 activation. Thrombin can Induce neurite retraction and thus Factor Xa inhibitors may have 
potential in neurogenerative diseases such as Parkinson's and Alzheimer's disease 
Factor Xa inhibitors may also have utility-.as anticoagulant agents in connection with the 

• preparation, storage, fractionation or use of whole blood. They have also been reported 
for use in conjunction with thrombolytic agents, thus permitting the use of a lower dose of 

20 thrombolytic agent. 

Descripti on of tha Invention 
The present invention provides compounds of formula (I)- 

25 




wherein: 



(I) 
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-(Co.3)alk 





-(C2.3)alk— 



■Z 

s- 



each ring of which optionally contains a further heteroatom N 
. Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
5 T represents S, O or NH; 

15 

n represents 0-2; 

X represents phenyl or a 5- or 6- membered aromatic heterocyclic group containing at 

R* represents hydrogen or -Ci^alkyl; 
25 RVepresents -Ci^aikyl; 
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Y represents a group -C(R'')(R^)Co.2alkylNR''R'': 

R" represents Ci^alkyl optionally substituted by lialogen (e.g. CF3, -CH2CF3); 

5 R^ represents hydrogen or C,^alkyl optionally substituted by halogen (e.g. CF3, -CH2CF3); 

R" and R'' independently represent hydrogen. -Ci^alkyl. -Ci.4aIkylOH. or together with the 
N atom to which they are bonded form a 4-. 5-. 6- or 7- membered non-aromatic 
heterocyclic ring, the 5-. 6- or 7- membered non-aromatic heterocyclic ring optionally 
10 containing an additional heteroatom selected from O. N or S. optionally substituted by C, 

4atkyi; 

and/or phamnaceutically acceptable derivatives thereof. 

Further aspects of the invention are: 
15 - A pharmaceutical composition comprising a compound of the invention together 
with a pharmaceutical carrier and/or excipient. 

A compound of the invention for use in therapy. 

Use of a compound of the invention for the manufacture of a medicament for the 
treatment of a patient suffering from a condition susceptible to amelioration by a Factor Xa 
20 Inhibitor. . 

A method of treating a patient suffering from a condition susceptible to 
amelioration by a Factor Xa Inhibitor comprising administering a therapeutically effective 
amount of a compound of the Invention. 

25 In one aspect of the invention, the present invention provides compounds of formula (I): 



o o 




N 



Y 



(I) 

wherein: 
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-(Co^)alk-^ 77 



-(C2.3)alk— f 4-z 

each ring of which optionally contains a further heteroatom N. 
Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
5 T represents S, O or NH; 




" Z,^^" ^P'-^^^"' "ydrogen. -Calkyl, or together with the N atom to 

' ' °^ "^'""^^^^ non-a^ma.ic heterocyclic ring 

optonafly containing an additional hete.,«tom selected ftom o, N or S optionally 

LrZT^ "''T'' ^" °' ®' '"^'"'^^^ ^^'^''^ heterocyclic group containing at 
least one heteroatom selected from O, N or S. each of which is optionally substituted by 0- 



15 



20 



R° represents hydrogen or -Ci^alkyl; 
represents -Ci^alkyl; 
25 Y represents a group -C(R'*)(R^)Co-2alkylNR1^'*; 
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R'' represents Ci^alkyl optionally substituted by halogen (e.g. CF3. -CH2CF3); 

represents hydrogen or Ci^alkyl optionally substituted by halogen (e.g. CF3, -CH2CF3); 

R^and R** independently represent hydrogen, -Ci^alkyl. -Ci^alkylOH. or together with the 
N atom to which they are bonded form a 5- or 6- membered non-aromatic heterocyclic 
ring optionally containing an additional heteroatom selected from O, N or S, optionally 
substituted by Ci^alkyl; 

and phannaceutically acceptable derivatives thereof. 

In one aspect of the invention, R^ represents a group selected from: 




each ring of which optiohally contains a further heteroatom N, 
Z represents an optional substituent halogen, 
15 alk represents alkylene or alkenylene, 
T represents S, O or NH. 

In another aspect, R"" represents a group selected from: 




■each ring of which optionally contains a further heteroatom N. 
Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
T represents S, O or NH. 



In another aspect, R^ represents a group selected from: 
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7 

z represents an optional substituent halogen 
aik represents alkyiene or alkenylene. 
T represents S, O or NH 

5 

In another aspect. represents a group selected from: 
-(C2^)alk-sf^2 

Z represents an optional substltuent halogen 
a'k represents alkyiene or alkenylene. 

In one aspect of the invention. T represents S. 



In one aspect of the Invention. represents hydrogen. 
15 In one aspect of the invention. R^ and R^ Independently represent hydrogen or -C^.kyl. 

Tetiycr^otp"^^ - ^ - or e- .emhered aromatic 

Which is optionally suSutL bl n o 1 ' " °' ^' °' 

20 NR^R^ ,n anoth. "rC .Zrir'^^' "^'^^^^ halogen. -Ui^alkyl and - 

phenyl subsUtuted by 0-2 hakwen a™.„T ,„ ^'"^^ ^ ^P-'^ents 

25 In one aspect of the Invention. Y represents a group -C(R^)(R^)nr=R'' m «nntK 

Y represents a group -C,^alkvlNR'^?i in =n«tK ^ ^ ' " another aspect. 

y P ^2^aJKyiNR R . In another aspect. Y represents -C(CH3)-NR<=R''. 

In one aspect of the invention R'* reores^^nte n . . « 
methyl. ' represents C,.4alkyl. In another aspect. represents 

30 

In one aspect of the Invention R^ reorespntQ hv/Wr^ 
~by.o,ano.n,e«^.,„~:ST:plt^^^^^^^ 
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In one aspect of the Invention, R"" and R"^ independently represent hydrogen, -Ci^all<yl, - 
Ci^alkylOH, or together with the N atom to which they are bonded fornn a 6- membered 
non-aromatic heterocyclic ring optionally containing an additional heteroatom selected 
from O. N and S. In another aspect, R"" represents methyl and R"* represents -Ci^alkyl or - 
5 Ci^alkylOH, or R^ and R^ together with the N atom to which they are bonded form a 6- 
membered non-aromatic heterocyclic ring optionally containing an additional heteroatom 
selected from O, N and S. In another aspect, R"" represents methyl and R"^ represents -Ci. 
4alkyl or -Ci^alkylOH, or R° and R** together with the N atom to which they are bonded 
form a morpholino ring. In another aspect, R° and R^ both represent methyl. 

10 

It is to be understood that the present invention covers all combinations of the various 
aspects of the invention described herein above. 

As used herein, the term "alkyl" means both straight and branched chain saturated 
15 hydrocarbon groups. Examples of alkyi groups include methyl (-CH3), ethyl (-C2H5), propyl 
(-C3H7) and butyl (-C4H9). 

As used herein, the ternn "alkylene" means both straight and branched chain saturated 
hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH2-), 
20 ethylene (-CH2CH2-) and propylene (-CH2CH2CH2-). 

As used herein, the term "alkenylene*' means both straight and branched chain 
unsaturated hydrocarbon linker groups, wherein the unsaturation is present only as 
double bonds. Examples of alkenylene groups includes ethenylene (-CH=CH-) and 
25 propenylene (-CH2-CH=CH-). 

As used herein, the term "heterocyclic group" means optionally substituted rings 
containing one or more heteroatoms selected from: nitrogen, sulphur and oxygen atoms. 
The heterocycle may be aromatic or non-aromatic, i.e., may be saturated, partially or fully 

30 unsaturated. Examples of 5-membered ' groups include thienyl, furanyl, pyrrolidinyl 
thiazolyl, oxazolyl and imidazolyl. Examples of 6-membered groups include pyridyl, 
piperidinyl. pyrimidinyl and morpholinyl. Examples of 7- membered groups include 
hexamethyleneiminyl. Certain heterocyclic groups, e.g. thienyl, furanyl, thiazolyl, oxazolyl, 
pyriSyl an'd' pyrimidinyl are C-llnked to the rest of the molecule. Other heterocyclic groups, 

35 e.g pyrrolidinyl, imidazolyl, piperidyl, morpholinyl and hexamethyleneiminyl may be C- 
linked or N-linked to the rest of the molecule. 

As used herein, the term "halogen" means an atom selected from fluorine, chlorine, 
bromine and iodine. 
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solvate of such a oradL ^ ! ^ ^'S' °' =a*amate, or salt or 

active metabolL or l^T^r^^Z! T ' °^ ^" 

10 are salts, solvates este" rnr^nf? ' pharmaceuticaily acceptable derivatives 
derivatives ere sair^i^^tes a^T^' "7 ^'"""^^ Pham^aceuticaiiy acceptable 
acceptable derivatives are salts and sol^^""' ^'^"^'^ Pharmaceuticaily 

formed from JZT^^^^"^'' IT^'''^'^ '"o'""^ 

acid; and o^anic addf su* t dtric ^T'"', -'P^^nc, phosphoric, . 

succinic, oxall fom-ictma^c maieic 1^ ""^"^ Wuoroacetic. 
P-toluenesulphonic, b^'^~ho^' T ethanesulphonic. 

^0«<.ptab.sa.,n.ude.h-trf~X^^^^^ 

rr^rrrrnrrch"^^^^^ 

precipitated or crvstallizpH Tho=^ ^ . reacted or from which they are 

within the scope of the invenuon. '"e compound of fomiula (I) are 

betot ^e^trnrr:!. ? r -"^"^ - -^'cme may 

30 However, salts and ^^1^^ JnnT^T acceptable 

assoda.edsolveriTar~,he Zro r^^^ ~ons or 

imem«diates In the prpLr^on o, 1 ««"P'«- 

Pharmaceuticaily acc«p.a~a™. :^^^^^^ °' '^^^^ 

" -^Tstnattirnn'Lrn^^ - individual 

scope Of the present invention. InTnf e^c" of *i "I T °' ""^ 
a..e3-pos«ionon.he2.xopyrmlidineZras;n::^^^^ 
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As used herein, the term "prodrug" means a compound which is converted within the 
body, e.g. by hydrolysis in the blood, Into Its active form that has medical effects. 
Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella, Prodrugs 
as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series. Edward B. Roche, 
5 ed., Bloreversible Gamers in Drug Design, American Pharmaceutical Association and 
Pergamon Press, 1987, and in D. Fleisher, S. Ramon and H. Barbra "Improved oral drug 
delivery: solubility limitations overcome by the use of prodrugs", Advanced Dmg Delivery 
Reviews (1996) 19(2) 115-130, each of which are incorporated herein by reference. 

10 Prodmgs are any covalently bonded cam'ers that release a compound of structure (I) in 
vivo when such prodrug is administered to a patient. Prodmgs are generally prepared by 
modifying functional groups in a way such that the modification is cleaved in vivo yielding 
the parent compound. Prodmgs may include, for example, compounds of this invention 
wherein hydroxyl or amine groups are bonded to any group that, when administered to a 

15 patient, cleaves to form the hydroxyl or amine groups. 

Esters may be active in their own right and/or be hydrolysable under in vivo conditions In 
the human body. Suitable pharmaceutically acceptable in vivo hydrolysable ester groups 
•include those which brealc down readily in the human body to leave the parent acid or its 
20 salt. An ester may be fonned at a carboxylic acid (-COOH) group or a hydroxyl (-OH) 
group, by methods well known in the art Involving reaction with the corresponding alcohol, 
acid, acid chloride, anhydride, or amide. For example, esters may be Ci^alkyl estera, e.g. 
methyl esters, ethyl esters, and the like. 

25 Exemplary compounds of the Invention include: 

(£)-2-(5-Chloro-2-thienyl)-A/-(1-{4-[1-(dimethylamino)ethyl]-2-fiuorophenyI}-2-oxo-3- 
pyrrolidinyl)ethenesulfonamlde; 

(£)-2-(5-ChIoro-2-thienyl)-A/-(1-{2-fluoro-4-[1-(4-morpholinyl)ethyl]phenyl}-2-oxo-3- 
pyrrolidinyl)ethenesulfonamide; 
30 (E)-2-(5-Chloro-2-thienyl)-/V-[1 -(2-fluoro-4-{1 -[(2- 

hydroxyethyl)(methy!)amino]ethyI}phenyl)-2-oxo-3-pyrrolidinyl]ethenesulfonamide; 
(£)-A/-{1-[4-(1-Aminoethyl)-2-f]uorophenyi]-2-oxo-3-pyrrolidinyl}-2-(5-chloro-2- 
thienyl)ethenesulfonamide; 

6-Chloro-A/-(1-{4-[1-(dimethylamino)ethyl]-2-flut>rophenyl}-2-oxo-3-pynrolldinyl)-1- 
35 benzothiophene-2-sulfonamide; 

(E)-2-(5-Chloro-2-thienyl)-/V-((3S)-1-{4-[(1S)-1-(dlmethylamlno)ethyl]-2-fluorophenyl^2- 
oxo-3-pyrrolidinyl)ethenesulfonamide; 

6-Chloro-A/-((3S)-1 -{4-[(1 S)-1 -(dimethylamino)ethyl]-2-f luorophenyl}-2-oxo-3-pyrrolidinyl)- 
2-naphthalenesulfonamide; 
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6-ChIoro-WK(3S)-H4-[(1S)-1Kd,methyiamino)e%^^^^^ 

1-ben2othiophene-2-sulfonamide- Hyxonumyi; 
6-Chloro./V-((3S)-H4-[(1R)-1-(dimethylamino)et^^^^^^^ 

1- ben2othiophene-2-sulfonamide; . """'"''^ 

f)-2-(5-Chloro.24hienyI)-A/-((3S)-1-{4-[(1R)-l.(dimethylamino)et^^^^ 
10 2-oxo-3-pymoIidinyl)ethenesulfonamide; 

(£)-2-(5-Chloro-24hienyl^/V-((3S)-H4-[(1S)-1-(dimethylamino)et^^^^ 

2- oxo-3-pyiTOlldinyl)ethenesulfonamide; 

Formic acid - (£)-2-(5-chloro-2-thienyl)-/V-((3S):i.{4-[1 -(dimethylamino)propyl]-2- 
fluoropheny!}-2-oxo-3-pyrrolidinyl)ethenesulfonamide: 
15 Formic acid - (^-2-(5-chloro.2-thienyl)-/V-((3S).H4-[i-(dimethylamino)-2-met^^^ 
fluorophenyI^2-oxo-3-pyrrolidinyl)ethenesulfonamide; 

Formic acid - (f)-2-(5^Ioro-2.thienyl)-/V-(1-{4.[Hdimethylamlno).i:iTie%te^^^^^ . 
fluorophenyl}-2-oxo-3-pyrrolidinyi)etlienesulfonamide; 

Formic acid - 6-chloro-/V-(H4-[1-(dimethylamino)-1-methylethyn.2-fluorophenyi>2-oxo^^ 

20 pyrroiidinyi)-2-napPithaienesuIfonamide; and 

Fomiic acid - 6-cliloro-/V-(H4-[1-(dimetliylamino)-1-methylethyl].2-fluor^^^ 
pyrrolidinyl)-1-benzothiophene-2-sulfonamide. enyi^-^ oxo-d 

25 eZT"" °' ""^^ advantageous properties, they may be more 

f ^«on ; T "^^y '""^ ^^^^^ ^'^^ have a longer 

duration of action, may be more bioavallable by the preferred route, or may have ofter 
more desirable properties than similar known compounds. 

Thtt c f ^^°"^'«°"« susceptible to amelioration by administration of a Factor Xa 
.nhib tor. Such conditions may Include acute vascular diseases such as acute coronary 
syndromes (for example primary and secpndaor prevention of myocardial infarction and 
unstable angina and treatment of prothrombotic sequalae associated with myocardial 
35 h nl°?/ *k''^ *'^^°-''--b°"-3m. acute vessel closure associated with 

35 thrombolytic therapy and percutaneous transluminal coronary angioplasty (PTCA) 
t^nsient ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral arterial 

thromboembolic events associated with atrial fibrillation, e.g. sti-oke; in preventing 
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thrombosis and complications in patients genetically predisposed to arterial thrombosis or 
venous thrombosis and patients that have a disease-associated predisposition to 
thrombosis (e.g. type 2 diabetics); the treatment of pulmonary fibrosis; the treatment of 
tumour metastasis; inflammation; atherosclerosis; neurogenerative disease such as 
Parl<inson's and Alzheimer's diseases; Kasabach Merritt Syndrome; Haemolytic uremic 
syndrome; endothelial dysfunction; as anti-coagulants for extracorporeal blood in for 
example, dialysis, blood filtration, bypass, and blood product storage; and in the coating of 
invasive devices such as prostheses, artificial valves and catheters in reducing the risic of 
ttirombus formation. 



10 



Accordingly, one aspect of the present invention provides a compound of formula (I) 
and/or a phannaceutically acceptable derivative thereof for use in medical ttierapy, for 
example, for use in the amelioration of a clinical condition in a mammal, including a 
15 human, for which a Factor Xa Inhibitor is indicated. 

in another aspect, the invention provides a method for ttie treatment and/or prophylaxis of 
a cpndition susceptible to amelioration by a Factor Xa inhibitor in a mammal, including a 
human, which method comprises administering to the subject an effective amount of a 
20 compound of formula (I) or a phanmaceutically acceptable derivative thereof. 

In another aspect, the present invention provides the use of a compound of formula (I) 
and/or a pharmaceutically acceptable derivative thereof, for the manufacture of a 
medicament for the treatment and/or prophylaxis of a condition susceptible to amelioration 
25 by a Factor Xa inhibitor. 

In one aspect of the invention, the condition susceptible to amelioration by a Factor Xa 
Inhibitor Is selected from tieati^nent of acute vascular diseases such as acute coronary 
syndromes (for example primary and secondary prevention of myocardial infarction and 

30 unstable angina and treatment of prothrombotic sequalae associated witii myocardial 
infarction or heart failure), thromboembolism, acute vessel closure associated with 
thrombolytic therapy and percutaneous transluminal coronary angioplasty, transient 
ischemic attacks.^ pulmonary embolism, deep vein thrombosis, peripher^al arterial 
occlusion, prevention of vessel, luminal nannowing (restenosis), and the prevention of 

35 thromboembolic events associated with atiial fibrillation, e.g. sfroke. 

In another aspect, the condition susceptible to amelioration by a Factor Xa inhibitor is 
selected from acute coronary syndromes (for example primary and secondary prevention 
of myocardial infarction and unstable angina and treatment of prothrombotic sequalae 
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associated with myocardial infarction or heart failure), pulmonary embolism, deep vein 
thrombosis and the prevention of thromboembolic events associated with atrial fibrillation 
e.g. stroke, 

5 It will be appreciated that reference to treatment includes acute treatment or prophylaxis 
as well as the alleviation of established symptoms. 

While it is possible that, for use in therapy, a compound of the present invention may be 
• administered as the raw chemical, the active ingredient may also be presented as a 
10 pharmaceutical formulation. 

In a further aspect, the invention provides a pharmaceutical composition comprising -at 
least one compound of formula (I) and/or a phamiaceutically acceptable derivative thereof 
in association with at least one phamiaceuticaliy acceptable carrier and/or excipient The 
15 earner and/or excipient must be "acceptable" in the sense of being compatible with the 
other ingredients of the formulation and not deleterious to the recipient thereof. 

In another aspect, the invention provides a pharhiaceutical composition comprising as 
active ingredient, at least one compound of formula (1) and/or a phamiaceutically 
20 acceptable derivative thereof in assodation with a pharmaceutically acceptable carrier 
and/or exdpient for use in therapy, and for example in the treatment of human or animal 
subjects suffering from a condition susceptible to amelioration by a Factor Xa inhibitor. 

There is further provided by the present invention a process of preparing a phamiaceutical 
25 composition, which process comprises mixing at least one compound of formula (I) and/or 
a phamiaceutically acceptable derivative thereof, together with at least one 
pnamiaceutically acceptable carrier and/or exdpient. 

The compounds for use according to the present invention may be formulated for oral 
30 buccal, parenteral, topical, rectal or transdermal administration or In a form suitable for 
administration by inhalation or insufflation (either through the mouth or the nose). 

For oral administration, the phannaceutical compositions may take the forni of for 
example, tablets or capsules prepared by conventidnal means with pharmaceutically 
35 acceptable exdpients such as binding agents (e.g. pregelatinised maize starch 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g lactose' 
microcrystaliine cellulose or caldum hydrogen phosphate): lubricants (e.g. magnesium 
stearate. talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate)- or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well 
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10 



known in the art. Liquid preparations for oral administration may tal^e the form of. for 
example, solutions, syrups or suspensions or they may be presented as a dry product for 
constitution with water or other suitable vehicles before use. Such liquid preparations may 
be prepared by conventional means with pharmaceutically acceptable additives such as 
suspending agents (e.g. sorbitol syrup, celluldse derivatives or hydrogenated edible fats); 
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily 
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably fonmulated to give controlled release 
of the active compound. 

For buccal administration the compositions may take the form of tablets or lozenges 
15 formulated in a conventional manner. 

The compounds according to the present Invention- may be fonnulated for parenteral 
• administration by. injection, e.g. by bolus injection or continuous infusion. Fonnulations for 

injection may be presented in unit dosage fonn, e.g. in ampoules or-in multi-dose 
20 containers, with an added preservative. The compositions may take such forms as 

suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 

fonmulaiory agents such as suspending, stabilising and/or dispersing agents. Alternatively. 

the active ingredient may be in powder fomi for constitution with a suitable vehicle, e.g! 

sterile pyrogen-free water, before use. 

25 

The compounds according to the present invention may be formulated for topical 
administration by insufflation and inhalation. Examples of types of preparation for topical 
admlnisti^tion include sprays and aerosols for use in an Inhaler or insufflator. 

30 Powders for external application may be fornied with the aid of any suitable powder base, 
for example, lactose, talc or starch. Spray compositions may be fonnulated as aqueous 
solutions or suspensions or as aerosols delivered from pressurised packs, such as 
__metered dose Inhalers, with the use of a suitable propellant. 

35 The compounds according to the present invention may also be fonnulated in rectal 
compositions such as suppositories or retention enemas, e.g. containing conventional 
suppository bases such as cocoa butter or other glycerides. 
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nrr^n. ' h" h '^'^^^^'^ons described previously, the compounds may also be 
omiulated as a depot preparation. Such long acting formulations may be administered by 
mplantation (for example subcutaneously. transcutaneously or intramuscularly) or by 
.ntrarnuscular Injecbon. Thus, for example, the compounds according to the present 

Ix^r T"'^*'' P^'y"^^"^ °' hydrophobic materials (for 

example as an emulsion in an acceptable oil) or ion exchange resins or as sparingly 
soluble derivatives, for example, as a sparingly soluble salt. 

10 toTJ!!!!^nfT ^^'^P"^"^^ ^-^-"ding to the present invention for administration 
10 to a human (of approximately 70kg body v^eight) is 0.1mg to 1g. such as 1mg to 500mg of 
the active ingredient per unit dose, expressed as the weight of free base. The unit dose 

tZeL^ZT'"t' r ' *° ^ ''""^ P"-" ^" that it may 

be necessary to make routine variations to the dosage depending on the age and weight 

15 H ?H " ' '"'"'^ °' *° The dosage may ato 

uZtlrbl rttrr' t "^'^ ^^^'^^ ^^^^^ administration will 

ultimately be at the discretion of the attendant physician or veterinarian. 

• ^fj^-^"'^ (•) -"^y also be used in combination with other therapeutic 

20 J "^"^ ^ ^"^her aspect, a combination comprisirrg at 

ool ^'^ " Pharmaceutically acceptable derivative thereof 

together with one or more further therapeutic agent(s). 

When a compound of formula (I) and/or a phamiaceutically acceptable derivative thereof 

25 mer VolTT^^^ the dose of each compound may 

Jnl T.T ^ Appropriate doses will be readily 

appreciated by those skilled in the art. It will be appreciated that the amount of a 
compound of the invention required for use in treatment will vary with the nature of the 
concntion being treated and the age and the condition of the patient and will be ultimately 
at the discretion of the attendant physician or veterinarian. The compounds of the present 
'n w T '! other antithrombotic drugs (such as thrombin 

I'nh bi torT Prostacyclin mimetics. phosphodiesterase 

inhibitors, fibnnogen antagonists, thrombolytic drugs such as tissue plasminogen activator 
and streptokinase, non-steroidal anti-inflammatory drugs such as aspirin, and the like) 
anti-hypertensive agents (such as angiotensin-converting enzyme inhibitors, angiotensin- 1 

35 receptor antagonists. ACE / NEP inhibito,^. p-blocke,^. calcium channel blockers PDE 

HMn rk ^'°^'^^'^>' anti-atherosclerotic / dysllpidaemic agents (su^^h as 

HMG-CoA reductase Inhibitors) and anti-an-hythmic agents. 
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The combinations referred to above may conveniently be presented for use in the form of 
a pharmaceutical fomiulation and thus pharmaceutical formulations comprising a 
combination as defined above together with at least one phannaceutically acceptable 
earner and/or excipient comprise a further aspect of the invention. The individual 
components of such combinations may be administered either sequentially or 
simultaneously In separate or combined pharmaceutical fomiulatlons by any convenient 



route. 



When administration is sequential, either the Factor Xa inhibitor or the second therapeutic 
10 agent may be administered first When administration is simultaneous, the combination 
may be administered either in the same or different phannaceutical composition. 

When combined in the same formulation it w/ill be appreciated that the two compounds 
must be stable and compatible with each other and the other components of the 
15 fomiulation. When fomiulated separately they may be provided in any convenient 
formulation, conveniently in such manner as are known for such compounds In the art. 

. The compounds of fonnuia (I) and/or pharmaceutically acceptable derivatives thereof may 
be prepared by the processes described hereinafter, said processes constituting a further 
20 aspect of the invention. In the following description, the groups are as defined above for 
compounds of fonnuia (I) unless otherwise stated. 

According to a further aspect of the present invention, there is provided a process (A) for 
preparing compounds of formula (I) which comprises of reacting compounds of fomiula (II) 

25 or an acid addition salt thereof with compounds of fomiula (III) where V is a suitable 
leaving group, such as a halide, e.g. chloride. When the free base of a compound of 
formula (II) Is used; the reaction is conveniently carried out in the presence of a base. e.g. 
pyridine, and in a suitable solvent, e.g. acetonltrile (MeCN). suitably at 0°C to room 
temperature. When the acid addition salt of a compound of formula (II) is used, the 

30 reaction is conveniently carried out in the presence of a base, e.g. N.N- 
diisopropylethylamine (DIPEA). and in a suitable solvent, e.g. MeCN, suitably at 0»C to 
room temperature. 
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If X-Y contains a group reactive to compounds of formula (III), such groups may be 
protected pnor to reaction of a compound of fomiula (II) with compounds of formula (III) 
5 using methods well known in the art and such protecting groups removed under standard 
.con.fi.t.ons to proyide compounds of formula. (I) after completion of the reaction of 
compounds of fomiula (I I) with compounds of formula (1 11). . ' ' . 

10 in°trr)'"''f ^"'^ «""P°"nds or may be prepared by methods known 

10 in the literature or processes known to those skilled in the art. 

Compounds of formula (II) may be prepared from compounds of fomiula (IV) by removal 
of the protecting group P\ e.g. t-butyloxycarbonyl (Boc), under standard conditions. For 
example where P represents Boc. removal of the protecting group may be effected 
15 under acdic conditions, using for example hydrogen chloride In a solvent such as dioxan 
or methanol, or trifluoroacetic acid (TFA) in a solvent such as dichloromethane (DCM) 




NHP^ 



(IV) 



Compounds of formula (IV) may be prepared from compounds of formula (V): 
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NHP^ 



(V) 



CR^R^Co.22>"<ylLi 



where Li is a suitable leaving group such as halide, e.g. bromide, by reaction with 
HNR'^R'', which can be used in excess, optionally in the presence of sodium iodide, in a 
5 suitable solvent, e.g. tetrahydrofuran (THF) or ethylene glycol dimethylether. suitably at 
room temperature to 60°C. 

Compounds of fomiula HNR^R" are known compounds or may be prepared by methods 
known in the literature or processes known to those skilled In the art 

10 

Compounds of formula (V) may be prepared from compounds of formula (VI): 



15 by halogenation methods well known to persons skilled in the art. For example, when Li is 
bromide, bromination may be effected with carbon tetrabromide. in a suitable solvent, e.g. 
^ DCM, in the presence of a phosphine. e.g. triphenylphosphine, suitably at 0°C to room 
temperature. 

20 Compounds of fomnula (VI), where CR'^R^.aalkylOH represents CR'^HOH, may be 
prepared from compounds of formula (VII): 




:nhp 
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NHP^ 

X 

C(=0)R'' 



(VII) 



by reduction under standard conditions, e.g. by treatment with a nucleophilic hydride 
source, e.g. sodium borohydride. in a suitable solvent, e.g. methanol, suitably at QoC to 
room temperature. 

Alternatively, compounds of formula (VI). where CR-R^Co-aalkylOH represents CR^HOH 
may also be prepared from compounds of formula (Vila); 



NHP^ 



N 

(Vila) 



10 CHO 



by treatment with an organometallic alkyi compound, e.g. an alkyi magnesium chloride in 
a suitable solvent, e.g. THF. suitably at 0"»C to room temperature, e.g. O-IO-C. 

15 Compounds of fomriula (Vli) may be prepared from compounds of formula (VIII): 

NHP^ 




f (VIII) 



Where L, ,s a suitable leaving group such as halide. e.g. iodide, by reaction with a suitable 
20 vinyl ether, e.g. n-butyl vinyl ether, in the presence of a bas^. e.g. sodium carbonate in a 
suitable solvent, e.g. N.N-dimethyiformamide (DMF). in the presence of a metal catalyst 
e.g. palladium(ll) acetate, and a suitable ligand. e.g. 1.3-bis(diphenylphosphino)propane' 
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suitably at elevated temperature (e.g. 60-1 10»C) and suitably under an inert atmosphere, 
e.g. nitrogen; followed by hydrolysis with an appropriate aqueous acid, e.g. aqueous 
forniic acid, in a suitable solvent, e.g. MeCN, suitably at room temperature. 

5 Compounds of formula (Vila) may be prepared from compounds of formula (VIII) where L2 
is a suitable leaving group such as halide, e.g. iodide, by reaction with carbon monoxide 
gas, in the presence of a base, e.g. triethylamine, optionally in the presence of a suitable 
reductant e.g. triethylsilane, in a suitable solvent, e.g. DMF, in the presence of a metal 
catalyst, e.g. palladium(ll) acetate, and a suitable ligand, e.g. 1,1'-bis(diphenylphosphino) 
10 fenrocene. suitably at elevated temperature (e.g. 60-1 ICC). 

Vinyl ethers are known compounds or may be prepared by methods known In the 
literature or processes known to those skilled In the art. 

15 Compounds of formula (VIII) may be prepared from compounds of formula (IX): 



by cydisation where U represents a suitable leaving group, e.g. hydroxyl. For example, 
20 when L3 is a hydroxyl group, the ring closure may be performed by treatment with a 
mixture of (i) aryl or alkyf phosphine. e.g. tri-n-butylphosphine, and (ii) a suitable 
azodicarboxylate derivative, e.g. 1,r-(a2odicarbonyl)-dipiperidine, in a suitable solvent, 
e.g. THF, suitably at room temperature. 

25 It will be appreciated by persons skilled in the art that compounds of fomiula (IX) may be 
prepared by interconversion, utilising other compounds of formula (IX) which are 

— optionally protected by standard -pptecting groups,, as precursors_E.or instance, 
corhpounds of formula (IX) where L3 is OH, may be 'converted into compounds of formula 
(IX) possessing alternative substituents at L3, e.g. halogen, S*MeR W or OSO2R, by 

30 methods well known in the art (see for example Smith. M.B. and March, J., Advanced 
Organic Chemistry, 5^ Edition 2001, John Wiley & Sons). Generally, R will represent alkyi 
or aralkyi and W will represent sulphate or halide. e.g. Iodide. In such cases the ring 
closure may be performed by treatment with a base in a suitable solvent, e.g. MeCN. 




X 



(IX) 
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Compounds of formula (IX), where L3 is a hydroxyl group, may be prepared by reacting 
compounds of fomiula (X) with compounds of fonnula (XI): 



•5 




wherein is a suitable protecting group as described above. The reaction is conveniently 
carried out by addition of a suitable activating agent, e.g. trimethylalumlnium, to 
compounds of formula p<l) in a suitable solvent, e.g. DCM, under an inert atmosphere, 
10 e.g. nitrogen, suitably at room temperature followed by addition of a compound of formula 
(X) in a compatible solvent, e.g. DCM. 

Compounds of formula (XI) are known compounds or may be prepared by methods 
known in the literature or processes known to those skilled in the art, 

15 

Compounds of formula (X) are known in the art or may be prepared from compounds of 
formula (XII) where HA is a suitable acid, e.g. hydrochloric acid, using methods well 
known to those skilled In the art. See, for example, "Protective groups in organic 
synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or "Protecting 
20 Groups" by P.J. KocienskI (Georg Thieme Verlag 1994). 



NHg-HA 




Compounds of formula (XII) are known compounds or may be prepared by methods 
25 known in the literature or processes known to those skilled in the art. 
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There is provided a further process (B) for preparing compounds of formula (I). According 
o process (B). compounds of formula (!) may be prepared from compounds of fonriula 
(AIM): 




CR'^R^Co.ga'kylL, 



(XIII) 

•4 



H1^P?P^ '^^"""^ ""^^ ^-S- by reacUon with 

HNR R which can be used in excess, in a suitable solvent, e.g. THF. suitably at room 
temperature to 60°C. 
10 ' • 

Altematively. compounds of fomnula (I) where R^^ and R^ independently represent 
hydrogen may be prepared from compounds of fomiula (XIII) by reaction with sodium 
drformamide in a suitable solvent, e.g. DMF. suitably at elevated temperature, e.g. 40- 

1. mr?; by hydrolysis with an approphate aqueous add. e.g. hydrochloric add 

15 (NCI), suitably at elevated temperature, e.g. 40-60°C. 

Compounds of formula (XIII) may be prepared from compounds of formula (XIV): 

NH— SOgR^ 




, (XIV) 



25 



by halogenation methods-well known to persons skilled in-the art-Eor-example when Uis 
bromide, bromination may be effected with carbon ietrabromide. in a suitable solvent, e.g. 
DCM. in the presence of a phosphlne. e.g. triphenylphosphine, suitably at 0°C to room 
temperature. 

Compounds of formula (XIV). where CR'^R^Cc^alkylOH represents CR'^HOH. may be 
prepared from compounds of formula (XV): 
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NHSOgR^ 



f (XV) 
C(=0)R'' 

by reduction under standard conditions, e.g. by treatment with a nucleopliillc hydride 
5 source, e.g. sodium borohydride, in a suitable solvent, e.g. methanol, suitably at 0°C to 
room temperature. 

Compounds of formula (XV) may be prepared by reaction of compounds of formula (XVI) 
where HA is a suitable add, e.g. hydrochloric acid: 

10 



NHg.HA 



C(=0)R'' 



(XVI) 



with compounds of fonnula (III), where V is a suitable leaving group, such as a halide. e.g. 
chloride. The reaction is conveniently earned out in the presence of a base, e.g. DIPEA, 
15 and in a suitable solvent, e.g. MeCN, suitably at room temperature. 

Compounds of fomnula (XVI) may be prepared from compounds of formula (VII) by 
removal of the protecting group P\ e.g. Boc, under standard conditions. For example, 
where P^ represents Boc. removal of the protecting group may be effected under acidic 
20 conditions, using for example hydrogen chloride in a solvent such as dioxan. 

There is provided a further process (C) for preparing compounds of fonnula (I) where is 
a substituent other than hydrogen, which comprises reacting compounds of fonnula (I) 
where is hydrogen with compounds of fomnula (XVII)- 

25 

(XVII) 
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wherein R is defined as above and T is a suitable leaving group such as that derived 
from a hydroxyl group or halide. e.g. bromide. When T is halide. the reaction is effected in 
a suitable organic solvent, e.g. THF or DMF. In the presence of a base eg lithium 
hexamethyldlsilazlde (LiHMDS), potassium carbonate or sodium carbonate at a 
5 temperature range from -/S-C to +50»C, suitably -/SoC to room temperature 
Furthermore, It will appreciated that the substltuent R^, other than hydrogen, may be 
introduced at various intermediate stages by methods well knov^/n to those skilled in the 
art. When T is a hydroxyl group, the reaction is effected under Mitsunobu conditions (for 
examples see Hughes. David L. Progress in the Mitsunobu reaction. A review. Organic 

10 Preparations and Procedures International (1996). 28(2). 127-64.). For example the 
reaction may be performed by treatment of compounds of formula (I) where R^ represents 
H with an aryl or alkyi phosphine. e.g. triphenylphosphine. optionally bound to polymer- 
support, and an azodicarboxylate derivative, e.g. dl-ferf-butyl azodlcarboxylate in a 
suitable solvent, e.g. THF, followed by addition of compounds of fomiula (XVII) where T 

15 represents OH. optionally in a suitable solvent, e.g. THF. suitably at room temperature. 

When X-Y contains a group reactive to compounds of formula (XVII). such groups may be 
protected prior to the reaction using methods well known In the art and such protecting • 
groups removed under standard conditions to provide compounds of formula (I) where R^ 
20 is a substituent other than hydrogen after completion of the reaction of compounds of • 
fonmula (I) where R^ is hydrogen with compounds of formula (XVII). 

Compounds of formula (XVII) are known compounds or may be prepared by methods 
known in the literature or processes known to those skilled In the art. 



25 



Furthermore. It will appreciated that the substituent R^, other than hydrogen, may be 
introduced at various Intermediate stages by methods well known to those skilled In the 
art 

30 Compounds of formula .(I) where R** and/or R^* are hydrogen may be converted to other 
compounds of formula (I) by processes known to those skilled in the art. for example 
where R<= and/or R" are converted to Ci.4alkyl by reductive alkyiation. For example, the 
reacbbn is_£onveniently carried out using a suitable_aldehyde. in the presence of a 
reducing agent, e.g. sodium triacetoxyborohydride or sodium cyanoborohydride." in a' 

35 suitable solvent, e.g. MeCN. suitably at room temperature. 

There is provided a further process (D) for preparing compounds of formula (IV) where Y 
represents CHR'<NR=R<'. According to process (D), compounds of fomiula (I) where R^' Is 
not hydrogen may be prepared from compounds of formula (VII) by reaction with an amine 
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HNR'^R'' in a suitable solvent, e.g. DCM, to form an intermediate imine or iminium species 
which is then reacted with a suitable organometallic agent, e.g. a Grignard reagent. In a 
suitable solvent, e.g. THF, suitably at 0°C to room temperature. 

5 According to a further process (E) compounds of formula (VI) where Co-aalkyl represents 
Ci.2alky! may be prepared from compounds of fomiula (XVIII) 



15 




NHP^ 



I (XVIII) 
f 

CR^R^C, galkylOP^ 



10 where P^ Is a suitable hydroxyl protecting group, by removal of the protecting group under, 
standard conditions using methods, well kriown to those skilled in the art. See. for 
example, "Protective groups in organic synthesis" by T.W. Greene and P.G.M. Wuts (John 
Wiley & sons 1991) or "Protecting .Groups" by P.J. Kocienski (Georg Thieme Verlad 
1994). 



Compounds of fomiula {XVI II) may be prepared from compounds of formula (XIX): 

.NHP^ 




(XIX) 



by cycllsatlon where U represents a suitable leaving group. For example, when L3 is a 
20 hydroxyl group, the ring closure may be performed by treatment with a mixture of (i) aryl 
or alkyi phosphine, e.g. tri-n-butylphosphine. and (ii) a suitable azodlcarboxylate 
derivative, e.g. 1.1'-(a2odicarbonyl)-dlpiperidine, In a suitable solvent, e.g. THF, suitably at 
room temperature. 

25 It will be appreciated by persons skilled in the art that compounds of formula (XIX) may be 
prepared by Interconversion. utilising other compounds of fonnula (XIX) which are 
optionally protected by standard protecting groups, as precursors. For Instance, 
.compounds of fomiula (XiX) where U is OH. may be converted Into compounds of 
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10 



formula (XIX) possessing alternative substituents at L3, e.g. halogen, S*MeR W or 
OSO2R. by methods well known In the art (see for example Smith. M.B. and March. J 
Advanced Organic Chemistry. S"' Edition 2001, John Wiley & Sons). Generally R will 
represent alkyi or aralkyi and W will represent sulphate or halide, especially iodide. In 
such cases the ring closure may be performed by treatment with a base in a suitable 
solvent, e.g. MeCN. 

Compounds of formula (XIX), where L3 is a hydroxyl group, may be prepared by reacting 
compounds of formula (XX) with compounds of formula (X): 

NH2 

i (XX) 
CR''R^C.,.2alkylOP^ 




(X) 
15 

wherein is a suitable protecting group as described above. The reaction is 
conveniently canied out by addition of a suitable acUvating agdnt. e.g. trimethylaluminium 
to compounds of formula (XX) in a suitable solvent, e.g. DCM. under an Inert atmosphere! 
e.g. nitrogen, suitably at room temperature followed by addition of compounds of formula 
20 (X) in a compatible solvent, e.g. DCM. 

Compounds of formula (XX) may be prepared by methods known in the art, e.g from 
compounds of formula (XXI): 

NO2 

^ (XXI) 

25 ; . CR^RfC^^alkylOP^ 

by hydrogenation in the presence of a suitable catalyst, e.g. 10% palladium on parbon. in 
a suitable solvent such as ethanol, suitably at atmospheric pressure and room 
temperature. 

30 Compounds of fomiula (XXI). where P' is a suitable protecting group, may be prepared 
from compounds of fomriula (XXII): 
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I ^ (XXII) 

where P"^ represents hydrogen or an alkyl or aralkyl group by reduction processes well- 
5 known to those skilled in the art. For example, when P"^ represents a hydrogen, 
compounds of formula (XXI) may be prepared by reduction with a hydride source, e.g., 
diborane, in a suitable solvent, e.g. THF, suitably at 0°C to room temperature followed by 
protection with a suitable P^ protecting group using methodologies well known to those 
skilled in the art. See, for example. "Protective groups in organic synthesis" by T.W. 
10 Greene and P.G.M. Wuts (John Wiley & sons 1991) or "Protecting Groups" by P.J, 
Kocienski (Georg Thieme Verlag 1994). 

Compounds of formula (XXII). where Co.ialkyl represents Cialkyl, may be prepared from 
compounds of formula (XXIII), where is a hydrogen, by chain extension processes well- 
15 known to those skilled in the art. 



^ ^ (XXIII) 

(!:r''r''co2P'^ 

For example, compounds of fomiula (XXI!) where Co-ialkyl represents Cialkyl, and P"^ is a 
20 hydrogen, may be prepared from compounds of formula (XXIll), where P^ is a hydrogen, 
via the Arndt-Eistert synthesis. For example, compounds of formula (XXII) where Co.ialkyl 
represents Cialkyl, and P"^ is a hydrogen, may be prepared from compounds of formula 
(XXIll), where P'^ is a hydrogen, by activation to an acid halide, e.g., acid chloride, using 
standard methodologies, followed by reaction with diazomethane In a suitable solvent, 
25 e.g. diethyl ether, suitably at O^C to room temperature, followed by Wolff rearrangement 
with a silver salt, e.g. silver oxide, and water, optionally in the presence^of a base, e.g. 
triethylamine, in a suitable solvent. 

Compound of formula (XXIll), where P"^ is a suitable carboxylic acid protecting group, may 
30 be prepared from compounds of formula (XXIV): 
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NO. 



CH2C02P'^ 



(XXIV) 



by alkylation chemistries well known in the art (see for example Smith. M.B. and March 
5 J.. Advanced Organic Chemistry. 5*' Edition 2001 . John Wiley & Sons). 

Compounds of formula (XXIV) are known compounds or may be prepared by methods 
known m the literature or processes known to those skilled In the art 

10 There is provided a further process (F) for preparing compounds of fomiula (I) where X 
^Xlu^slenr -~-^H(R>RCR^ and and R^ each represent thel m^ 

15 -NR R . -e«alkylOR^ -C(0)R'and C(0)NR«R'' and/or ^n acid addition salt thereof 




(XXV) 



20 Tmple ~ °f (I") Where V Is a suitable leaving group, such as a halide. for 

example chlonde. The reaction .s conveniently carried out In the presence of a base, e g 
^ DIPEA. and ,n a sultablesolvent. e.g. MeCN. suitably at O-C to room temperature. 

remov.irfK°''T"!' ^"^^ ""T - c^m'po^d If formula (XXVI) by 

25 whZ Pi o"' • ^^'^^ ""^^^ ^^^"^-^ -editions. For example 

conditions using for example, hydrogen chloride In a solvent such as dioxan 
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(XXVI) 



A compound of fomiula (XXVI) may be prepared from compounds of formula (XXVII): 




(XXVII) 



wherein is a suitable protecting group as described above, by cyclisation where L3 
represents a suitable leaving group, e.g. hydroxyl. For example, when L3 is a hydroxyl 
group, the ring closure may be perfonned by treatment with a mixture of (I) aryl or alkyi 
10 phosphine, e.g. tri-n-butylphosphine, and (ii) a suitable a20dlcarix>xylate derivative, e.g. 
1,r-(a2odicarbonyl)-dipiperidine, in a suitable solvent, e.g. THF, suitably at room 
temperature. 

A compound of fonnula (XXVII), where U Is a hydroxyl group may be prepared by 
15 reacting a compound of fomnula (XXVIII) with a compound of formula (X): 
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5 



15 



triir.T '' by addition of a suitable activating agent eg 

tnmethyla um,n,um. to a compound of formula (XXVIII) In a suitable solvent e g DCM 
under an .nert atmosphere, e.g. nitrogen, suitably at room temperature to 4o'c? Cowed 
by addition of a compound of formula (X) in a compatible solvent, e.g. DCM. 

A compound of fomiula (XXVIII) may be prepared from a compound of fomiula (XXIX): 



NHP® 




(XXIX) 



10 "nrV 

wliere P° 



„r„.= K '^P'^'^'f ^ ^""^"^ P^tectlng group where approprfate. by removal of *he 
prot^trng group a^. boc, where present, under slandart oondlUons. For exampVe 

~n "^"'"^ ■ °' '^"'^'"'^ "--y ^ffe^^" under a<Sfc 

conditons, us,ng for example, hydrogen chloride In a solvent such as dloxan. 

A^mpound Of ton„ula (XXIX) may be prepared by reaoUon of a compound of fom,ula 




With a compound of fomnula (XXXI): 
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Co.-alkyl 



o 



(XXXI) 



5 where represents a protecting group or hydrogen where appropriate, by reductive 
alkylation. For example, where R*^ and each represents methyl the reaction is suitably 
carried out in the presence of an acid, e.g. HCO2H and formaldehyde, suitably at elevated 
temperature, e.g. 50-70X. Where R"" and R"* each represent Cz^ alky! the reaction is 
conveniently carried out in the presence of a reducing agent, e.g. sodium 

10 triacetoxyborohydride or sodium cyanoborohydride, in a suitable solvent, e.g. MeCN, 
suitably at room temperature. 

Compounds of formula (XXXI) are known compounds or may be prepared by methods 
known In the literature or processes known to those skilled in the art. 

15 

Compounds of formula (XXX) may be prepared from compounds of formula (XXXII): 



20 where R* represents a chiral auxiliary, for example (R)-l-phenylethyl or (S)-1"phenyIethyl, 
by transfer hydrogenation in the presence of a suitable catalyst, e.g. Pd(C), and 
ammonium formate, in a suitable solvent, e.g. methanol or ethanol, suitably at elevated 
temperature, e.g. 50-70*'C. Alternatively, compounds of formula (XXX) may be prepared 
from a compounds of formula (XXXII), where R* represents a chiral auxiliary, for example 

25 (R)-1-.phenylethyl or (S)-l-phenylethyl. by catalytic hydrogenation in the presence of a 
suitable catalyst, e.g. Pd(C), in a suitable solvent, e.g. ethyl acetate, suitably at elevated 
temperature, e.g. 50-70**C, suitably at elevated pressure, e.g. 2-4atm. 



NHP^ 




(XXXII) 



Where the chiral auxiliary is (R)-l-phenylethyl or (S)-l-phenylethyl, a compound of 
30 formula (XXXI I) may be prepared by reacting a compound of formula (XXXIII) with a 
compound of formula (XXXIV): 
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(XXXIII) 




(XXXIV) 



' ciHfHH™ — ^^^^^^^ 

scent, e.g, ™..ano, sSri rcr^r.^^^ = ^"''^^'^ 
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H 

'"A 

° ° (XXXV) 
N^O 



X 

C(R'')(R')OH 



by treatment with hydrogen chloride in the presence of zinc chloride, in a suitable solvent, 
e.g. DCM, suitably at 0-1 O^C, followed by reaction with HNIR'^R'', e.g. dimethylamine, in a 
5 suitable solvent, e.g. THF, suitably at elevated temperature, e.g. eo-SO'C. 

Compounds of fonmula (XXXV) may be prepared from compounds of formula (XXXVI): 




(XXXVI) 



10 C(=0)R 



by treatment with a Lewis Acid, e.g. TiCl4, and a nucieophiliic alkyi source, e.g. dimethyl 
zinc, in a suitable solvent, e.g. diethyl ether, suitably below room temperature, e.g. -SC^C 
15 to -78*'C, or by treatment with an organometallic alkyl compound, e.g. an alkyI magnesium 
chloride, in a suitable solvent, e.g. THF, suitably at O'^C to room temperature, e.g. 0-10**C. 

Compounds of formula (XXXVl) may be prepared from compounds of formula (XXXVII): 



(XXXVII) 



X 

20 C(=0)R'' 
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where represents Boc rpmnL. '/.f conditions. For example, 

praoesses. ^'^'^^ aPP^Pnata intarmedlatas via solid phase chamlsto. 

sensitive groups In the mote^Fa or ^^^^^ ^ "^'^ °^ '""''^ 

side roactLs SuteWe Tro^™" T""^'' Wemediate to prevent undesirable 

^«ell known t^those sMedtl J?!' ^ ^"^"""^ '° *^ "'^"^ are 

2oe..p.,.pro.e2rrp^;r3r.T^^^^^ 

benzy,oxycarbony,(Cbz,?ndsSr^T,t%X'"' "iT" P«"-*9 Qroups (e.g. 
25 Muorenyln^ethoxyLbonyl (Fmonbu^;,^^*^;'!^^ 

roSrcr oris ;;:££S "--^^"^^^^ 

30 „ groops .ay ln.ude .r exa^^JM gC ZT^! .7^^:::. 
aspect of the present Invention. ^ constitute a further 
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* The present invention will now be furtlier illustrated by the accompanying exannples which 
should not be construed as limiting the scope of the invention in any way. 

All publications, including but not limited to patents and patent applications, cited in this 
5 specification are herein incorporated by reference as If each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though 
fully set forth. 
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Examples 



Abbrevlationia 


THF 


Tetrahydrofuran 


5 MeCN 


Acetonitrile 


DCM 


Dichloromethan^a 


DMF 


/v,/v-aimetnyiTormamide 


DIPEA 


A/,A/-dilsopropylethylamine 


Boc 


t-butyloxycarbonyl 


10 b 


broad 


d 


doublet 


dd 


doublet of doublets 


m 


multiple! 


q 


quartet 


15 s 


singlet 


t 


triplet 


min 


minutes 


h 


hours 



20 Jntermediatf> 1 

O * . F 



OH 



_1,1-DimethY lP.fh>^ 
carbamate 

0 C was seated dropwise w,ft Mmethylalumlnluni (2N in heptane; ISml). The mixture ««s 
allowed to stir for 30n,ln before a soWon of 1,,-dime.hy,e,h^ i&Sy^Z^Tz 
furany^carban^te (5.03g,, ,„ anhydrous DCM (35ml,, was add L d JpLe T ^^^^ 
. ^ ^^f^. «o -Jl-i.'-™"-' re and stirred for 18h' beforl ;" 

30 CJn ^^--aqueous-lStesSlum sodium tar^ e' 

^d ore? '""'^ ■"^^"^'"■^ concent^ted under 

eT, r '^"""^ "='"9 chromatog^phy (si J 

elu^ng w,m oyolohexane:emy, acetate 3:2, to a«»d an off-white solid J,T^' 

inseparable mbdure,. La, of the starting .atenal and U,eSM^oa^ (5lt) 
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Mass spectrum: Found: MH* 439 



Intermediate 2 




5 1.1-Dimethvlethvl r(3SV1-(2-fluoro-4-iodophenvlV2-oxo-3-pvrrolidinvncarbamate 

To a solution of crude Intermediate 1 (5.55g) and tri-n-butylphosphine (3.49ml) in 
anhydrous THF (100ml) under nitrogen at 0°C was added solid 1,1 -(azodicarbonyi)- 
dipiperidine (3.53g). The solution was allowed to warm to ambient temperature and stirred 
for 18h. The mixture was then diluted with cyclohexane (100ml) and the precipitate filtered 

10 off. The filtrate was then concentrated under reduced pressure and the residue purified 
using Blotage™ chromatography (silica, eluting with cyciohexane:ethyl acetate 2:1) to give 
the title compound (2.93g) as a white solid. 
Mass spectrum: Found: MH* 421 

15 Intermediate 3 



1 . 1 ■Dimethvlethvl f 1 -(4-acetvl-2-fluorophenvn"2-oxo-3"Pvrrolidinvncarbamate 

A degassed solution of Intermediate 2 (1.05g) in dry DMF (20ml) was treated sequentially 

with sodium, carbonate (0.42g), triethylamine (0.67ml), n-butyl vinyl ether (1.62ml), 1,3- 

20 bis(diphenylphosphino)propane (0.124g) and palladium(ll) acetate (0.034g). The mixture 
was heated to 80®C under nitrogen for 7h, allowing to cool and stirred overnight. Solvent 
was removed under reduced pressure and the crude residue treated with 0.1% formic 
acid: water (10ml) and MeCN (10ml). The mixture was stirred at ambient temperature for 
4h before concentrating under reduced pressure. The residue was dissolved in minimum 

25 bCM and purified using pre-conditioned silica phase SPE (20g/60cc) eluting with 
cyclohexane: ethyl acetate (5:1 to neat ethyl acetate) to give the title compound (0.362g) 
as a yellow powder. 
Mass spectrum: Found: MH'*' 337 
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Intermediate A 

5 (0 012a) a™, ,h T ' t^ated wfth sodium borohydride 

passed thmugh a h---!-!!!".? " '«ye^ was 

*^(o;^7a::;rar^^^^^^ 

10 Mass spectrum: Found: MH" 339 
H.p.l.c. Rt2.61min 



Jntermediatia 




(0.119g) and X^,! L7t11TJ ^ ""^ ^ 

and Wphen^pHospNne (0.094g, llrie Z T '°-"^> 

washed V* waten^e3°l """"" ""^ °<=M and 

and concemr^ed uj^r "'^ ^ ""^''"^^ ^ 

conditioned Siiioa ph^^ T^^T; ° ' ^'^^^ -'"9 P- 

-.Veme^^^S^istrir 
25 Mass spectrum: Found: MH* 403 



- Intennediate.R 




30 PvrrolidinYi)o^rK^mitr r ppnenyi^ ?-oxo-3 - 
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Intermediate 5 (0.027g) was treated with 2N dimetliylamine in THF (3nnl) and stirred for 
18h at ambient temperature. Solvent was removed under reduced pressure and the 
residue partitioned between chloroform and saturated aqueous sodium bicarbonate 
solution. The separated organic layer was passed through a hydrophobic frit and re- 
5 concentrated under reduced pressure. The residue was purified using SCX SPE (1g/2ml) 
eluting with DCM to 10%ammonia/methanol to give the title compound (0.01 9g) as a 
sticlcy gum. 

Mass spectrum: Found: MH* 366 
10 Intermediate 7 - 



1"(4-Acetvl"2"fluorophenvn-3-aminO"2-pvrrolidinone hydrochloride 

Intermediate 3 (0.1 56g) was stirred In 4M hydrogen chloride/dioxan (6ml) at ambient 
temperature for 2h. The reaction was concentrated under reduced pressure to give the 
15 title compound (0.1 35g) as a pale yellow solid. 
Mass spectrum: Found: MH*237 

Intermediate 8 



20 fE)-A/-ri-(4-Acetvl-2-fluorophenvlV2-oxo-3-pvrrolidinvn-2"f5-chloro-2- 
thienvHethenesulfonamlde 

Intermediate 7 (0.1 35g) was suspended in dry MeCN (5ml) was cooled to O^C and treated 
with DiPEA (0.19ml), allowing to stir for 5min. A pre-cooled solution of (E)-2-(5-chlorO"2- 
thienyl)ethenesulfonyl chloride (0.1 22g) in dry MeCN (2ml) was added slowly and the 

25 mixture stirred at 0°C for 2h before warming up to ambient temperature and stirring 
overnight. The mixture was concentrated under reduced pressure, partitioning the residue 
between DCM and saturated aqueous sodium bicarbonate. The separated organic layer 
was passed through a hydrophobic frit and concentrated under reduced pressure to give 
the title compound (0.1 62g) as a pale yellow solid. 

30 Mass spectrum: Found: (M-H)' 441 
H.p.l.c. Rt3.16min 
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Intermediate Q 




c 

-2-f5-Chlnrn-?-th.^»y,) N-{U2.finnrr.^.^ -i.Uy^,^. 

pvrrolidinvl}>:>thonoo. Tif^nnmidr 

Hi Jen , '""^ <-^Per^e for aon^n under 

^duL 3 °f water and ooncent^ted under 

reduced pressure, partitioning the residue betwreen DCIM and water Th. «.n . !, 
cranio layer ™s passed though a h,d« «t and conlCd «er~ 

10 P™^'»tog,vefl,efflecomESund(0.148g)asat«igefoamysolid ^"^^ 
Mass spectrum: Found: MH* 445 

H.p.l.c. RtS.OOmin 
Intemiediate m 




15 

20 (0.,Oag) in poLs Irr^sZ « 0^,:l~ 

m i':?Rn^ or,H f u , . ^" "^o""® carbon tetrabromide 

(0.1 36g) and triphenylphosphine (0.1 06g) were added Th^ 

or,^Ki t X r V". iwyy were aaaed. The reaction was warmed un tn 

r :r rrr :r * 

««tand„^^^ 

0.1 to 2.1) to give the We compound (0.09g) as a beige solid 
ivlass spectrum: Found (M-H)" 506 



30 
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Intermediate 1 1 




fE)-2-(5-ChlorO'24hienvlVA/-f 1 4441 -fdiformvlamino)ethvn-2--fluoroDhenvlV2-oxo-3- 
Dvrrolidinvnethenesulfonamide 

5 A solution of Intermediate 10 (0.09g), in dry DMF (4ml), was treated with sodium 
diformamide (0.01 9g) and tlien lieated to SO^^C under nitrogen for 3.5h- Tlie reaction was 
cooled to ambient temperature and the solvent removed under reduced pressure, 
partitioning the residue between DCIVl and water. The separated organic layer was 
passed through a hydrophobic frit and re-concentrated under reduced pressure to give the 

10 title compound (0.075g) as an orange gum. 
Mass spectrum: Found: MH'498 

Intermediate 12 

a 

15 A/-ri"(4"Acetvl-2"fluorophenvl)-2-oxo-3-pvrrQiidinvn-6-chloro-benzothiophene-2- 
sulfonamide 

The title compound was prepared from Intermediate 7 and 6-chloro-1-benzothiophene-2- 
sulphonyl chloride using the synthetic procedure described for Intermediate 8. 
Mass spectrum: Found: MH* 467 



Intermediate 13 




6-ChlorO"A/41 -r24luoro-4"( 1 -•hvdroxvethvl)phenvn-2"Oxo-3-pvrrolidinvl>-1 -benzothiophene- 
25 2-sulfonamide 

The title compound was prepared from Intermediate 12 using the synthetic procedure 
described for intermediate 9. 
Mass spectrum: Found: MH* 469 
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IntermediafP i/t 




Mass spectnim: Found: MH* 531 



Intermediafp^ if> 



10 




1 , . 1-Dim9thVlethvl (4-brnnn^9.n.,„ rop,Mnv»r=.rh.„...„ ■ 

A solution Of «nomo-2-fluonoanirine (40g) In toluene (120ml) was treated with dl-tert 
was oooled to amb,ent temperature and treated with a further portion of di-tert-b-tyl 
cooled to amb,ent temperature and conoentrated under reduced pressure. The residue 

20 ITT' I . evaporated to d^^ess and the residue was 

20 „ed between DCM (250ml, and sat.re.ed a,ueous sodium bIcaionateTaOOmi, 
T^e iaye. were sepa^ted and the aqueous iayerwas washed w«h DCM (50m,. 

dned (sodium sulfate, and concentrated under reduced pressure to give the title 
fiSfflfiSUDd (61,22a, as a pate orange waxy solid Sivethetrtle 
25 _1HNMR(CDCI3) 6 : 1.54_(8H, bs). 6.67 (1 H. bs, 1H). 7.2-7.3 (2H. m), 8.01 (1H m, 



30 
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Intermediate 16 



0 




1 .l-Dimethvlethvl (4-acetvl-2-fluQrQphenvncarbamate 
5 A degassed solution of Intenmediate 15 (30g) in DMF (260ml) and water (60ml) was 
treated sequentially with 1,3-bis(diphenylphosphino)propane (2.82g), palladium (II) 
acetate (0.696g), anhydrous potassium carbonate (16.92g) and butyl vinyl ether (S6.9m!). 
The mixture was heated to 80^C under nitrogen for 6h, cooled to ambient temperature and 
concentrated under reduced pressure. The residue was partitioned between water 

10 (300ml) and ethyl acetate (400ml). The layers were separated and the aqueous layer was 
washed with ethyl acetate (200ml). The organic extracts were combined w^hed with 
saturated aqueous sodium chloride (300ml), dried (over sodium sulfate) and concentrated 
under reduced pressure. The yellow residue was dissolved in MeCN (300ml) and treated 
with water (300m) and formic acid (5ml). The reaction mixture was stirred at ambient 

15 temperature for 2h and evaporated to remove the MeCN. The residue was partitioned 
between ethyl acetate (400ml) and saturated aqueous sodium bicarbonate (250ml). The 
layers were separated and the aqueous layer was washed with ethyl acetate (200ml). 
The organic extracts were combined, washed with saturated sodium chloride (200ml) 
dried (over sodium sulfate) and concentrated under reduced pressure. The residue was 

20 mixed with cyclohexane (200ml) and solid was removed by filtration, washing with diethyl 
ether. The filtrate was concentrated under reduced pressure and purified on silica gel 
eluting with DCM to give the title comoound (17.86g) as a colourless solid. 
Mass spectrum: Found: MH^ 254 

25 Intermediate 17 



1,1-Dimethvlethvl r2'fluoro-4-((1SVMr(1SV1-phenvlethvnamino}ethvl)phenvncarbamate 
A solution of Intermediate 16 (3.80g) in anhydrous toluene (60ml) was treated 
30 sequentially with (S)-1"phenyIethylamine (2.32ml) and triethylamine (8.36ml). AIM 
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solution of titanium (IV) chloride In toluene (8.25ml) was added over 1h and the dark 
suspension was stirred at ambient temperature under nitrogen for 19h. The suspension 
was filtered quickly and the solid was washed with dry toluene (30ml). The toluene 
solution was slowly added over 1 h and 40 min to a stirred solution of sodium borohydride 
5 ( .149) .n dry methanol (1 50mi) at -ZS^C under nitrogen. The reaction mixture was 
stirred at -75«>C for 1h and 20 min and was then allowed to warm to -60°C over 30 min 
Ice cold water was added to the reaction mixture over 30 min as it warmed to 0°C lO'/o 
Aqueous ammonium chloride (10ml) was added over 30 min and the reaction mixture was 
concentrated under reduced pressure and partitioned between saturated aoueous sodium 
10 bicarbonate (80ml) and ethyl acetate (100ml. 50ml). The organic extracts were combined 
and dned (over sodium sulfate) and concentrated under reduced pressure. The residue 
(92:8 isomer ratio) was purified by RediSep™ silica chromatography (Combi Flash-^ 
Companion ^) eluting with 10:1 cyclohexane : ethyl acetate to give the tmecomfiound 
(2.77g. >99:1 isomer ratio) as a colourless oil. 
15 Mass spectrum: Found: MH* 359 



Intermediate 1ft 




J.-<-D'methvlethvK4-rriSV.1-.min»of h vl1-2-fl..nronh»ny .|...K.,^^tr 

A mixture of Intermediate 17 (2.70g) and 50/0 palladium on carbon (1g) in ethanol (50mn 
The' r"T f-ate (4.75g) and sti.ed at ambient tern er^e f^ S 

Isoc lr h" TH T "'"'"'"^ *° 30 mm and then held at 

25 rlZl '^'^'''^ ^"'^ ^''^'■^^ to remove the catalyst. The 

t^^R^fCnTTTJjT *° ^'^^ m^^mmm (1.92g) as a colourless soM 

^s^jZSlo (mlLT" ^-^ -° 
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Intermediate 19 




1 . 1 -Dimethvlethvl (4-r( 1 SV1 -(dimethvlamino)ethvlV2-f luorophenvDcarbamate 
5 Intermediate 18 (1.92g) was cooled in an ice bath and slowly treated with formic acid 
(i .46m!) xA/ith stirring. The resulting suspension was treated with 37% aqueous 
formaldehyde (1.67ml) and the reaction mixture was heated to 70^C under nitrogen for 1h. 
The yellow solution was cooled to room temperature and carefully basified with saturated 
aqueous sodium carbonate solution {30ml) and extracted with ethyl acetate (3 x 50ml)- 
10 The organic extracts were combined, washed with saturated aqueous sodium chloride 
(10ml), dried (over sodium sulfate) and evaporated to a yellow oil. Purification on a 50g 
SPE silica cartridge eluting with a gradient 20:1 to 7:1 ethyl acetate : methanol gave the 
title compound (1 .31 g) as a pale yellow oil. 
Mass spectrum: Found: MH* 283 • 

15 

Intemiediate 20 



4-r(1SV1-fDimethvlaminotethvlV2-fluoroanillne 
20 A solution of Intermediate 19 (1 .30g) in anhydrous methanol (50ml) was treated with 4M 
hydrogen chloride in dioxan (1 1.8ml) and stirred at ambient temperature for 18h. The 
reaction mixture was concentrated under reduced pressure and purified on 2 x 1 0g SCX 
cartridges eluting with methanol to 1 N methanolic ammonia to give the title compound 
(0,742g) as yellow oil. 

25 1h NMR (CDCI3) 5: 1.33 (3H, d), 2.19 (6H. s). 3.18 (1H. q), 3.65 (2H, bs), 6.72 (1H. n 
6.85 (1H. m), 6.95 (1H, m) 
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Intermediate P1 



' •'■''-Di^ethYlethYlff1S)-1-r(|4-rf1S)-1-rdimethvlaminnWhun-.-.^ 
carbonvn-3-hvrirnvY proDvl^carhamflto 

A solution of Intermediate 20 (0.74g) in 6ry DCM (20ml) was stirred at ambient 
temperature under nitrogen and treated with a 2M solution of trimethylaluminium In 
heptane (2.5ml) over 15 min. The reaction mixture was stirred at 25-27X0 for 15 min A 

10 solution of 1,1-dimethylethyl [(3S)-2-oxotetrahydro,3.furanyOcarbamate (0.817g) In dn. 
DCM (5ml) was added over 15 min. The reaction mixture was stirred at ambient 
temperature, under nitrogen for 1 9h. The reaction mixture was treated with 10o/„ aqueous 
sod,um potassium tartrate (15ml) over 30 min and filtered through a hydrophobic frit The 
aqueous layer was stirred with DCM (50ml) and filtered through the hydrx,phobic frit' The 

15 combined DCM extracts were concentrated under reduced pressure. The residue was 
punfled t>y silica SPE eluting with dichloromethane:methanol:2N methanolic ammonia 
100:10:1 to g,ve the title compotincl (0.86g) as a cream foam. 
Mass spectrum: Found: MH* 384 

20 Intermediate 99 



(3S)-1 -f4-r(1 S)-1 -(dimethvlamlno)6thvn-9-fi, Jorophenvl} -?-ovr^--^- 



1.1-DlmethvlRfh>^ 
pyn-olldinyl^carhamafo 

25 A soluaon of intennediate 21 (0.855g) In anhydrous THF (30ml) was stlrrad under nlbogen 
(azod oarbonyDdipipendme (0.675g) in four portions over 13 min. The slight suspens on 

30 ft is^Tr. ,!^ ™ °" ""'^'^ "^^ "'"^ '^^f^xane (75ml), stirred 

30 for 15 m,n and filtered to remove solid which was washed well with oyolohexane The 
B« *-=,~"«'*='ed under reduoed pressu™. The residue was purified on a 40g 
BK>tage™ eiuting wi«, 20:1 DCM:methanoi. Further purtfication on a SOg SPE eluting ™th 
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50:1 to 10:1 DCM:methanol gradient gave the title compound (0.644g) product as a paie 

yellow foam. 

Mass spectrum: Found: MH* 366 
5 Intermediate 23 



( 3SV3'Amino-1 -(4-r( 1 SV1 ■(dimethvlamlno )ethvn-2-fiuoroph eriviV2-DvrrolidinGn^ 
A solution of intennediate 22 (0.633g) in methanol (20ml) was treated with 4M hydrogen 
10 chloride in dioxan (2.6ml) and stirred at ambient temperature for 18h. The reaction 
mixture was concentrated under reduced pressure and purified on a 50g SCX cartridge 
eluting with methanol and then 2N methanolic ammonia to give the title compound 
(0.41 6g) as a pale yellow oil. 

1h NMR (CDCI3) 5: 1.33 (2H. d), 1.95 (1H, m), 2.21 (6H, s), 2.57 (1H. m). 3.23 (1H, m),. 
15 3,69 (2H, m). 3.81 (1H. m), 7.11 (2H, m). 7.37 (1H. m); 

Intermediate 24 



1,f4-Amino-3,5-difluorophenvnethanone 

20 A solution of 4-Bromo-2.6-difIuoroaniline C15g) in dry DMF (180ml) was degassed for 
30min. Water (42ml) was added and the solution was further degassed for lOmin. n- 
Butyl vinyl ether (46.60ml), 1,3-bis(diphenylphosphino)propane (1.96g), potassium 
carbonate (11.76g), and palladium (II) acetate (0.48g) were added and the mixture was 
stirred at 80°C under nitrogen for 6h and then at ambient temperature for 18h. The 

25 mixture was concentrated under reduced pressure. The residua was partitioned between 
ethyl acetate and water. The separated organic layer was dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The residue was treated with 
MeCN (1 00ml), water (100ml) and formic acid (2ml) and stirred at ambient teniperature for 
45min. The mixture was concentrated under reduced pressure and partitioned between 

30 DCM and saturated aqueous sodium bicarbonate solution. The separated organic layer 
was dried over anhydrous sodium sulfate, filtered and concentrated under reduced 
pressure. The residue was purified by flash vacuum chromatography (silica, eluting with 
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Massspectrum: Fo Jnd M^^?, ' (10.47g, as a c^an, solid. 



Mass spectrum: Found MH* 172 
H.p.Lc. Rt 2.27 min 

Intermediflfgi 



F 




, added and ^nrs:j::;—r:::n4r^^^^^^^^^^ 'r" 

dropwise below 9sor Th ^^'^•^^mi, 1M in toluene) was added 

mixture was further stinBd for ,7"* ° "''"^ =<""9 ""der nitrogen. The 

-due was Part^^nT ^t^eL :;rar~„:r ;r ~ 
pressure. The residue was purified using Biotage™ chromatography (silica elutino with 

H.p.l.a Rt2.06 min 



25 Jntermediaff^ 9ft 




f(1/?)-1-r4.Amin^--.^^ ^jfl, , oroDhpnvl) >:>fhyl]^^jnr 

~ on ca^; S.Cr '=^.0 rrrs l^wfrZ 4^ 



PB60264P1 



49 



IrL«.to ^ ""T^ ''''^'^'^ ''''^'^ concentrated under reduced 

cv?ohI!« ^'tn'^"''"! ^"'■^^'^ "''"9 Chromatography (silica, eluting with 

cyclohexane.ether. 1:3 to DCMrmethanol: aqueous ammonia. 9:l:2o/o ) to give the title 
CQQTBOund (1 .22g) as a pale brown oil. ^ ^ 

5 TLC (silica, chloroform:methanol:aqueous ammonia. 9:1:1) R,o.35 
Intermediate 97 



15 



20 




I f1^)-1-(4-Aml no-3.5-dtfl u o r o phenviWhYi]dimethvlaminfi 

Ite bath' 'Trr''"*' ^'^-"^'^ ^^9^-^^ -^"^^ --'-9 

an ,ce bath. 37o/o aqueous formaldehyde (1.08ml) was added dropwise. followed bv 

mlT'n rT""f triacetoxyborohydride (2.66g) and glacial acetic" acid 

t J T ""^^ temperature for 21h. The mixture was 

" '•^^•^^^ P""fied using a- pre- 

Tn . « f "^T^^ (50g/150ml) eluting with 50/0 aqueous ammonia / methanol and 
men using Biotage™ chromatography (silica, eluting with chiorofom.:methanol. 98:2 to 
95.5) to give the title compound (0.374g) as a pale brown oil. 
TLC (silica. chloroform:methanol:aqueous ammonia. 9:1:1) 0.I6 

Intermediate 9ft 




1.1-Dimeth ylethvl t,^ o^ - r/,. o^ ^ ,m- *u , • v 

7S rffi.,r>ro„k n . x — Z il^ g)-1-rri4-rriffl-l-rriimpt hvlaminQ^Gthvn -9 fi. 

^5 . q'fluorophenvl)aminotearbnnvl ] -3-hvdroxvnrnnvllcarbamate 

A solution of Intermediate 27 (0.374g) in DCM (4ml) was degassed at ICC In an Ice bath 
Trimethylaluminium (1.12ml. 2M in heptane) was added dropwise below 20»C and the 
rnix^ure was stirred for SOmin at ambient temperature. A solution.of 1.1-dimethylethyI [ 
30 ^^-f^-f-^!^^^^^ (0.38g) in DCM (4ml) was added dropwL 

trf' Tk f . • temperature for 20h. A further portion of 

rrvTo7"T ^^^^'^ was heated at 

.^J '^"^"'^ "^^'^^ ^" ''^^^^ then 100/0 aqueous sodium 
potassium tartrate (7ml) was added dropwise over lOmin. The mixture was diluted with 
DCM. The separated organic layer was passed through a hydrophobic frit and 
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concentrated under reduced Dres<;iirA tk^ 

Chromatography (silica ara^n^ , 7 ""^^ P"*""^^ "^'"9 ^''°^9®™ 

chlorofnrm.mJJh , ^ ^'"^'"9 ^''^^ chloroformrmethanol. 9-1 to 

cniorofomirmethanol: aqueous ammonia 9•1•1%^ tn niw^ 

white solid. nimonia. 9.1.1 A) to give the title compound (0.635g) as a 

Mass spectrum: Found: MH* 402 
H.p.j.c. R,1.84min. 

Intennediate ?q 




10 

1.1-Dimethvlf>thYi(po)-1 f 

PVrrolidinYi)r!arham=i»^ 

To a solution of Intemiediate 28 {0.635q) in drv THF M/imn 

added solid 1 1 V^^wioori, .n J ' "'^ (^^ml) under nitrogen at 0°C was 

Mass spectrum: Found: MH* 384 
H.p.l.c. Rt2.04min. 

25 Intermediate .-^n 

""'NH, 




Mass spectrum: Found: MH*284 
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H.p.l.c. R,2.06 mfn 
Intermediate 31 



5 




1 . 1-Dimethvlethvl (3S)-^ -r2-fluo ro-4-formvlDhenvn-2-oxopvtTOlidin-3-vlcarbamate 
Carbon monoxide was bubbled through a mixture of Intermediate 2 (4g). palladium (II) 
acetate (0.1 06g) and 1,1'-bis(diphenylphosphino)ferrocene (0.527g) in DMF (50ml) for 
10min. Triethylamine (3.3ml) was added in one portion followed by triethylsilane (3ml) 

10 added dropwise over 1h. The mixture was heated at 80°C for 1h. More palladium (K) 
acetate (0.53g), 1,1'-bis(diphenylphosphino)ferrocene (0.263g). triethylamine (1..65ml) and 
triethylsilane (1.5ml) were then added. More carbon monoxide was bubbled through the 
mixture for 1()min. The mixture was heated under the carbon monoxide atmosphere for a 
further 2h. The cooled reaction mixture was quenched with brine (5o6ml) and extracted 

15 with ethyl acetate (260ml). The organic extract v^s washed with brine (200ml), dried 
(magnesium sulfate) and evaporated under reduced pressure. The residue was purified 
on a silica SPE eluting with cyclohexane: ethyl acetate (3:1 to 13:7) to give the title 
compound (1.42g) as a creamy white solid. 
Mass spectrum: Found: MH* 323 
20 H.p.Lc. Rt2.65min 



Intermediate 32 




> 1. 1-Dimethvlethvl f3SV1-r2-fluoro-4- f1-hvdroxvp r opvl)Dhenvn-2-oxopvn-olidin-3-vlcarbam- 
ate 
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Idl'^Tr' T™'""'' under n«rogen was 

added a solu^^on of e^ylmagnes,™ chloride in THF (2M, 0.17n,l) dmpwfee and sol2 

and*,en100%efty,ac«tete.OflivemeSSe^nB2yniS(0.0389) ' ' 

Mass spectrum: Found: MH* 353 

H.p.l.c. R,2.68mln 



10 



Intermediate ■^'^ 




/n-2-flUQrn phenvl} -?-nyrw':t- 



1.1-Dimethy lAth^ 

15 Pvrrolidinyl) carbamate 

ln,en.edia.e 32 (0.038g) ,n d^ DCM (,m„ a. 0^ ^ Seated wim Wphenylphosphine 
0.033g) and oarbon tetnabno.nlde (0.043g). Tl«, reaction was wanned up o amten^ 

20 al, ?i '^'^ """-Vlamlne In THF (1ml) and.sBrred at 

20 amb,en. temperature overnight. Solvent wa, removed under educed pLure a^the 
re.due partitioned between DCM and satu^ted aqueous sodium b JZi^^n 

under reduced pressure. The residue was purified .»lna sex <5pi= 
to 10%ammon.a/metbanoi to give «,e M^L^ X^ 
_25^ Mass spectrunr Found: MH* 380 

H.p.i.c. R,'2.13mln ' "l""* * 
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Intermediate 34 




, 1.1-DimethYlethvl (3S)-14?-flUOro-4-ri-hvrirn x v-2-methvlnronvnDhenvn-2-nynp Yrrnlirii»--:^. 
5 vicarbamate 

The . title compound was prepared from Intermediate 31 and isopropylmagneslum chloride 
using the procedure described for Intemriediate 32. 
Mass spectrum: Found: MH* 367 
H.p.l.c. R,2.91mln 



10 



Intermediate 35 




.1.1-DimethYlethyl ff3.9V1-r4-ri-fdimethvl aminoV2-methv|DroDvn-2-fltinrnphenvll-2-oxQ-3- 
PVn-olidinvl) carhamatft 

15 Intemiediate 34 {0.064g) in dry DCM (1.7ml) at 0»C was treated with triphenylphosphlne 
(0.055g) and carbon tetrabromide (0.070g). The reaction was wanned up to ambient 
temperature and stirred for 2h under nitrogen. The mixture was evaporated under reduced 
pressure. The residue was treated with sodium iodide (0.003g), 2N dimethylamlne in THF 
(3ml) and dimethoxyethane (1ml). The mixture was heated at 50°C under nitrogen. 

20 overnight. The cooled reaction mixture was evaporated under reduced pressure and the 
residue partitioned between DCM and saturated aqueous sodium bicarbonate solution. 
The separated organic layer was passed through a hydrophobic frit and re-concentrated 
under reduced pressure. The residue was purified using SCX SPE (eluting with methanol 
to 10%ammonia/methanol to give the title comoonriri (0.021 g). 
25 Mass spectaim: Found: MH* 394 
H.p.l.c. Rt2.22min 



PB60264P1 



54 



Intermediafft i^r 

Mass spectrum: Found: MH* 461 
H.p.l.c. Rt 3.37min 

10 -Intermediate ^7 




a 




IE}:2-f5-Chloro-?-t h.>nylVN-f1-rP-fiMor^_p hyrlmii 
PVn-olidinYl}Pthenes.ilfnnarr..^^ 



...... <-so=crei:::::^ rir: zTo :r 

(980n,g, was added dropwiss as an anhydrous DCM Tol l L J T ''^ ' 
then stln«d for thme hours at -20°C to 5V , J . ' ""^ 

20 The n,Mu™ was ex..ote<i 1 Z^ZZ^ZZ ^ ~" 

sulfate) and concentrated under Z ^' ^ "'^"'^ (magnesium 

Mass spec.™m:dr4T "^""^ '° ""^ "^^ '^'^^^ <^-°^3>- 



.H.p.|.c. Rt3.15min 
25 Intenneriiate 
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The title compound was prepared from Intermediate 36 using the procedure described for 
Intermediate 37. 

Mass spectrum: Found: MH"^ 477 
H.p.l.c. Ri3.31min 

5 

Intermediate 39 




6"Chloro-N"l1 -r2-fluoro-4"f 1 -hvdroxv-1 '•methvlethvl)phenvn-2"OXO-3-pvn^olldinvlV1 - 
10 benzothiophene-2-sulfonamide 

The title compound was prepared from Intermediate 12 using the procedure described for 
Intermediate 37. 

Mass spectrum: Found: MH* 483 
H-p.l.c. Rt3.34min 



Example 1 




F 




20 Formic acid - fEV2-f5-chloro-2-thienvlVN--(1"(4-ri-fdimethvlamino)ethvn"2"fluorophenvlV2- 
oxo-3-pvrrolidinvl)ethenesulfonamlde (1:1) 

Intermediate 6 (0.01 9g) was stirred in 4M hydrogen chloride/ dioxan (3ml) at ambient 
temperature for 2h. The reaction was concentrated under reduced pressure to give an off 
white gum (0.01 9g). This material in dry MeCN (2ml) at O^C was treated with DIPEA 

25 (0.031ml). The reaction was stirred for 5 min before a pre-cooled solution of (E)-2-(5- 
chloro-2-thlenyl)ethenesulfonyl chloride (0.0136g) in dry MeCN (2ml) was added in 
dropwise manner. Upon completion of addition, the mixture was stirred at 0°C for 2h, then 
warmed up and stirred at room temperature for 6h under nitrogen. Solvent was removed 
under reduced pressure and the residue partitioned between DCM and saturated aqueous 

30 sodium bicarbonate solution. The separated organic layer was washed with water, passed 
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I'^fd ^„~;''= « ^"-"--^ -"uced pressu,B. Ths residue was 



white powder. 
Mass spectrum: Found: MH* 472 
5 H.p.l.c. Rt2.38mfn 

Example 1 faltomatiye pmr^Hnrp) 



V 



10 £ E)-2-(5-Chloro-?-thiPnvl) ri-mi-Mirn..H, ,.^,.,^^^,,^,^ . ^ 
PvrrolidinvlWthanesutfonamiHo nyi^ ^-oxo 

L rell K temperature for 1.5h. After this period 

15 2h " ''""^ '^^'^^^ *° and stirn' g for 

beLIn DCM r^r""*"''' under reduced pressure, partitioning the rJdue 

between DCM and saturated aqueous sodium bicarbonate solution. The separated 

r: r::;: "^^'"r ^^^^ ^^--^^ ^ Mrophobicfntand con~ 

(2o/Zr2 !h " ^ pre-conditioned SCX cartridge- 

20 1 VT^ / ^-thanol to give the ti«e 

20 comeound (0.021g) as a pink gummy solid. ^ 

IWass spectrum: Found: MH* 472 

H.p.i.p. Rt2.34min 



Example 9 

-2-f5-Ch^nrn-?-th■•ony |)■/v.(■^^P.f^„^,^f:^_^^_^^^ 
PVrrolidinYl)^thonoo. |[fonamid^ 

SoK^n. was removed under ^uced pressure and *e residue parUBoned be JTn 
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chloroform and saturated aqueous sodium bicarbonate solution. The separated organic 
layer was passed through a hydrophobic frit and re-concentrated under reduced pressure. 
The residue was purified by mass directed preparative h.p.Lc. to give the title compound 
(0.01 8g) as a white powder. 
5 Mass spectrum: Found: MH"" 514 
H.p.Lc. Rt2.42min 



f a-2-f 5-Chloro-2-thienvl VA/-ri >(2-fluoro-4-(1 -f (2- 

hvdroxvethvn(methvnamino1ethvl>phenvl)-2-oxo-3-pvrrolidinvnethenesulfonamjde 
The title compound was prepared from intermediate 10 and ethanolamine using the 
procedure described in Example 2. 
15. Mass spQctrum: Found: MH"** 502 
H.p.Lc- Rt2.36min 



20 Formic acid - (E)-A/-(1-r4-n-aminoethvn-2'-fluorophenvn-2-oxo--3--pvrrolidinvlV2-(5-chloro- 
2-thienvnethenesulfonamide (1:1) 

Intermediate 11 (0.065g) was treated with 6N aqueous hydrochloric acid (5ml). The 
mixture was stirred at ambient temperature for 18h, then heated to 50°C for 3h, before 
allowing cooling to ambient temperature. Solvent was removed under reduced pressure 

25 and the residue partitioned between DCM and saturated aqueous sodium bicarbonate 
solution. The separated organic layer was passed through a hydrophobic frit and re- 
concentrated under reduced pressure. The residue was . purified by mass directed 
preparative h.p.Lc. to give the title compound (Q.01 1g) as a white powder. 
Mass spectrum: Found: MH* 444 

30 H.p.Lc. Rt2.40min 



Example 3 




Example 4 
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10 



ExampiR 




-2-OXO-a-pyrrol?^(n^ 



?n.-,f^™ ^^^^^^ 14 a. _ ,.pe.t.e us,n. a 

Mass spectrum: Found: MH* 496 ""^'^ ^ (alternative procedure). 

H.p.l.c. Rf2.44mln 



Example fi 



^1 



i:E)-2-(5-Chlnro-2-thfenYf)-AWy) , „. „ , . ' 
" ">"-^T1~-l!li;^ rlinil_iin!!^^ I fSH-frtimetimiminoWhyi, .,-. ^ - 

A solution of Intermediate 23 (O.IOq) in drv m»<-m « i. 

and treated witt, DIPEA (1 3 lull A ^ ' "^'"^^ (""C ""der nitrogen 

was left stWng in the Ice ba* forTh and t^e r';^'' """^"^ 
20 covered In foil. The mixtu™ was Jon^^t^S h' '"""^'^'"^^ ^^h 

was partitioned between DCM (Isl^^^^^T^ <"^^'^ ^"^ -^^Mue 

(lOmi). The separated organic e,^t;t^?e' " k ?^ «=^^'»"ate 
sodium Chloride, passed thrLratvdTrhoT^T ' ^'"'^'^'^ 
Pressure. TT« residue was puTed on fZ sPE rf "^'^'^ "^^^ 

25 9-di««(50:1 to20:1,,og Jtheffl^^;',r;'f t""!"'* 
_Mass spectrum: Found- MH* 472 ' 1 <Mg) as a irght brown foam. 

4 1H), 7.12 (2H, m,, 7.32 (,H, m Ct sUw', ^;,'-^ * ^ (^H, d), 7.08 (1H. 

30 HpicChiralpakAD,215nm 15% £tOH/h»n, /J 

ronm, isAEtomieptanel.oOmi/mln R, 45.25min 
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Example 7 




6-Chloro-/V-f(3SV1-|44n.9V1-fdimfithvl;,m. no^ethvn-2-fl.inrnphenvl^-?-nyn-.t-pvrrolidin^ 
5 2-naphthalenesulfQnamif1fi 

A solution of Intermediate 23 (O.OSOg) in dry MeCN (5ml) was cooled to 0°C under 
nitrogen and treated with DIPEA (65.6ul). Solid 6-chloro-2-naphthalenesulfonyl chloride 
(0.059g) was added In two portions over 10 min and the reaction mixture was stirred in the 
cooHng bath for 2h and then stirred at ambient temperature for 18h. The mixture was 

10 concentrated under reduced pressure and the residue was partitioned between DCM and 
saturated aqueous sodium bicarbonate. The separated organic extracts were combined 
washed with saturated aqueous sodium chloride, passed through a hydrophobic frit and 
concentrated under reduced pressure. The residue was purified on a 20g SPE cartridge 
eluting with DCM:methanoI gradient (33:1 to 20:1) tq give the title compound (O.Q65g) as a 

15 colourless solid. v »/ 

Mass spectrum: Found: MH* 490 

1H NMR (CDCI3) 5: 1.30 (3H. d). 2.18 (6H, s. 6H). 2.26 (1H. m). 2.75 (1H. m). 3.20 (1H 
m). 3.69 (IH. t). 3.79 (1H. m). 3.92 (1h. m), 5.45 (1H, bs), 7.09 (2H. m), 7.26 (m. 2H). 7 57 
(1 H, dd). 7.93 (3H, m), 8.49 (1 H. s) 

20 HpIc Chlralcel OJ. 215nm, 25%EtOH/heptane 1.00ml/min Rt 15.27min 



Example 8 



25 




,6-Chlor6-/V-(r3S)-1-(4-r(1,9V1-fdimethvlami no)6thvn-2-flMn;6phenvl^-2.^xfv.-:{-pvn-blldinvlW 
1 -benzothioph6ne-2-sulfonamide 

A solution of Intermediate 23 (0.05g) in dry IVIeCN (5ml) was cooled to O'C under nitrogen 
and treated with DIPEA (65.6ul). Solid 6-chloro-1-ben20thiophene-2-sulfonyl chloride 
30 (O.OeOg) was added in four portions over 10 min and the reaction mixture was stirred in 
the cooling bath for 2h and then stirred at ambient temperature for 18h. The mixture was 
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washed With saturated Z^lnr^ l,^ "^""'^"^ <=°"">ined, 

satorated aqueous sodium <irbonl and l5cM i "^'^''""^ 
washed Witt, aqueous sa^ra.^ solm h "^^""^ *^ ^n" 

conoen*«ed under ™d?<^t2ur The " id ' '^'^^''^'^ «' ^ 

elutlng with methanol to"^n,I^lT '""^"^'^ °" ^ SCX carWdge 

10 cream foam ^'^ ffllaiojnBound (0.064g) as a 

Mass spectrum: Found: MH* 496 

(1H. dd). 7.82 (2H. m). 7.93 (1H s) ^ ' ^' ^"^^ ^'^^ ^'^S 

15 . 



20 Exam ple Q 




25 Mass spectrum: Found MH* 472 

7.18 (2H. m). 7.35 (Jh. m), 7 52 OH d) ° *' ' * ^'"^ (^"' 
HplcChM^k_AD,2iamU 
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Example 10 




a 



6-Chloro-A/-(r3S)-1 -(4-rn RV1 -(dimethvlamino^ethvn-2-fluorophenvlV2- oxo-3-Pvrrolidinvl)- 
5 2-naphthalenesulfonamide 
Mass spectnim: Found: MH* 490 

"•h NMR (CDCI3) 5: 1.37 (3H. bm), 2.25 (7H. m). 2.75 (1H, m), 3.25 - 3.35 (1H, bm). 3.69 
(1H. t). 3.79 (1H. m). 3.92 (1H. m). 5.47 (1H, bs), 7.13 (2H. bs), 7.30 (2H. m), 7.58 (1H. 
dd). 7.93 (3H, m), 8.50 (1 H. s) 

10 

Example 1 1 

6-Chlo^o-^<-a3S)-1 44-r(1 f?V1 -fdimethvlamino>ethvl1-2-fluoroDhenvlV-2-oxo-3- pvrrolidinvn- 
1 -benzothiophene-2-sulfonamide 

15 Mass spectrum: Found: MH* 496 

NMR (CDCI3) 51.40 (3H, m). 2.29 (7H, s). 2.80 (1H. m), 3.30 (1H, bm). 3.73 (1H, m), 
3.85 (1H, m). 4.09 (1H, m), 5.57 (1H, bs), 7.19 (2H. bm). 7.35 (1H. bm). 7.45 (1H. dd). 
7.83 (2H,m), 7.93 (1H. s) 



20 Example 12 




fE^-2-f5-Chloro-2-thienvn-A/-(f3SVl44-r(1R)-1-(dimethvlaminQ^ethvn-2.6 -difluorophenvi>- 
2-oxo-3-pvrro!idinvl)ethenesulfonamide 
25 A solution of Intemnediate 30 (0.036g) In dry acetonitrile (1.74ml), and DIPEA (0.045ml) 
was cooled to 0°C. (E)-2-(5-chloro-2-thienyl)ethenesulfonyl chloride (0.031 g) was added 
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water Th«o™=.„.., T^^-^ '^="'"6 was partitioned between DCM and 

5 ^I VTT '^"^ "^'"9 P--condltloned silica phase SPE 

Mass spectrum; Found: MH'"490 
H.pJ.c. Rt2.36 min. 

10 Example 15^ 




Mass spectrum: Found: MH*490 
H.p.l.c. Rt2.40 min 

20 Example 1/1 




Intermediate 33 (0.031g) In a mixture of trlfiuomacetlc add (3ml) and DCM r7mh w ' 
reduced pressure to give a residue which was dissolved In d^, MeCN (1ml) TT,e resultan 
(0.0239) and then stirred at ambient temperature overnight Solvent was removal 
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under reduced pressure. The residue was purified by mass directed preparative In.pJ.c. to 
give tiie title compound (0.01 g). 
Mass spectrum: Found: MM**" 486 
H.p.l.c. Rt3.50min 



Formic acid - fE)-2-f5-chloro-24hlenvlVA/-ff3S)-144-ri-fdimethvlaminoV2-methvlpropvn"2- 
10 fluorophenvlV2-oxO"3-pvrrolidinvnethenesulfonamide (1:1) 

The title compound was prepared using Intermediate 35 and the procedure described for 
Example 14. 

Mass spectrum:. Found: MH* 500 . 
H.p.l.c. Rt2.55min 

Example 16 



Fomiic acid - fg)-2-f5-chloro-2-thienvl)-A/-f1-(441"fdimethvlaminoV1-methvlethvn-2- 

20 fluorophenvl>-2-oxo-3-pvn'olidinvl)ethenesulfonamide (1:1 ) 

Hydrogen chloride gas was bubbled through a suspension of zinc chloride (1.5g) in 
anhydrous DCM (30ml) at 0°C for 30 min. Intemiediate 37 (1.0g) was added as a 
anhydrous DCM solution (15ml), and HCI gas addition was continued for a further 30 min. 
The reaction was then filtered, and the mixture concentrated under reduced pressure. The 

25 residue was treated with dimethylamine (9ml of a 2M solution in THF) and the resulting 
mixture heated to 75°C overnight in a sealed tube. Following cooling to room temperature, 
the mixture was concentrated under reduced pressure, and the residue partitioned 
between DCM and saturated aqueous sodium bicarbonate. The organic layer was 
separated, reduced to minimal volume, then purified via SCX SPE chromatography, 



5 



Example 15 
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Mass spectrum: Found: MH* 486 
H.p.l.c. R,2.44min 



ExamolR 17 





Z^fT^ was prepay. 33 using *e p^.. aascHbe. ,or 

Mass spectrum: Found: MH* 504 
H.p.l.c. R,2.55mln 

15 

Exampte 1ft 

^ ayrrolidinylV1-l>enzolhlmh»n^,-. .fenamMft ■■■ ) 

It^fT^ was prepared ,„,e™ed^,e 39 using «,e p^cedu. desolbed for 

Mass spectrum: Found: MH* 510 
H.p.Lc. Rt2.63mln 

25 

//? vitro assay fr..- inhihition of Far^t^r 

30 Compounds were diluted from a lS «rT ?. *^ Auorogenio substrate, 

conc^ntraflons. Ass^lrperfe^^.^'r"^^ f ™*^'-'f°>^^- ^t app^prlate 

. , smivi i^ua, pH 7.4 containing human Factor Xa (final 
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concentration of 0.0003U.ml-1). Compound and enzyme were preincubated for 15min 
prior to addition of the substrate (final concentration of 10 |jM). Tine reaction was stopped 
after 3 hrs with the addition of H-D-Phe-Pro-Arg-Chloromethylketone. An LJL-Analyst 
fluorimeter was used to monitor fluorescence with 485 nm excitation/535 nm emission. To' 
5 obtain IC50 values the data were analysed using ActivityBase® and XLfit®. 

Calculation of Ki values: 

Ki = IC5o/(1 + [Substrate]/Km) 

The Ki value for the above assay can be obtained by dividing the IC50 value by 1 .6. 

10 

All of the synthetic Example compounds tested by the above described in vitro assay were 
found to exhibit Factor Xa inhibitory activity. In one aspect of the invention, compounds 
have a Ki value of less than 1^M. In another aspect of the invention, compounds have a 
Ki value of less than 0.1 ixM. In another aspect of the invention, compounds have a KI 
15 value of less than 10nM (e.g. Examples 1-18). 

Method for measurement of Prothrombin Time f PT) 

Blood was collected into a sodium citrate solution (ratio 9:1) to give a final concentration of 
20 0.38% citrate. Plasma was generated by centrifugation of citrated blood samples at 1200 
X g for 20min at 4''C and stored at -20"C until use. PT analysis was conducted, using 
plasma pooled from 4 separate donors (2 male and 2 female). 

The PT test was performed using the BCS Coagulation Analyzer (Dade Behring). For 
25 assay, 50 ul of plasma containing test compound at concentrations ranging from 0.03 to 
lOOuM (mad.e from a lOOuM stock containing 1% DMSO in plasma) was combined with 
lOOul of Thromboplastin C Plus (Dade Behring). Upon addition of the reagents, 
absorbance at 405nm was monitored and time to clot formation is determined (normal 
range for human plasma is 10.6-12.4 sedonds). 

30 

Alt of the synthetic Example compounds tested by the above described assay were found 
to exhibit activity. 

35 General ourification and analvtical methods 
LC/MS Method 

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (3|Jm, 3.3cm x 
• 4.6mm ID) eluting with 0.1% HCO2H and 0.01M ammonium acetate in water (solvent A), 
and 95% MeCN and 0.05% HCO2H in water (solvent B), using the following elution 
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gradient 0-0.7 min 0%B. 0.7-4 2 min o_inno/B a-,^, 

100-,0%Bata(iow«eof3mL.n7svst; ?? ' ™ 

on a Fisons VG Platform m»,T = T ™^ ™== ^P^^l^ (MS) were recorded 

l<ES^^X'^g^,lH'^Z(^'jn°^. electapray poslUve lonisatlon 

cjj,n ^ui or Hash iSOi) and cartndges pre-packed with KPSil™. 

15 Internal diameter) with 0 1% HCO h in », ! T« "-^"^ ^^^^^ ^ ''O'^'ti 

utilising the foNoinrg^^tre^rj^r;^^^^^ ZsyB'To^a 

^ Hatro™ Mass Spectr^rrrdJ^r "^0^1^^^ ^ ^ 

HydrDphobloftits.refers to fllttBtlon tulies sold by Whatman. 

T^'X ur "'^ ^--^ ^ 'ntema^ona, Sorben, 



25 



The internal diameter of the Chlmipak OD and ChMcel OJ columns Is 0.46 X 25<^ 
RedlSep™ silica refers to pne^^cked silica cartndges sold by ISCO Inc. 
30 CombI Flash^ companion™ refer, to an automated purMca«o„ system sold by ISCO ,nc. 



PB60264P1 



67 



Claims 

1. A compound of formula (I): 




5 (I) 

wherein: 



R** represents a group selected from: 




each ring of which optionally contains a further heteroatom N, 
10 2 represents an optional substituent halogen, 
all^ represents alkylene or alkenylene, 
T represents S, O or NH; 

represents hydrogen, -Ci^alkyl, -Ci^alkylCONR^R*', -CLsalkylCOzCi^alkyl. -CO2C1. 
15 4alkyl or -Ci^aikylCOaH; 

R^ and independently represent hydrogen, -Ci.6alkyl, or together with the N atom to 
which they are bonded form a 5-, 6- or 7- membered non-aromatic heterocyclic ring 
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-«pms9ntsS(0)„; ^ ' '^"'"^ ^ heteroatom Is subsWuted by o, ,.e 
5 n represents 0-2; 

-^^'^^^^^^^ -P ~. at 

2 groups selected from: halogen C^aLl C at.n °- 

R" represents hydrogen or -Ci^alkyl; 
represents -Ci^alkyl; 

15 

Y represents a group -C(R'')(R-)Co.2alkylNR=R«'; 

represents C^alkyl optionally substituted by halogen; 
20 R^ represents hydrogen or C,,alkyl optionally substituted by halogen; 

^t^^ --j^oh. or togeth. the 

heterocyclic rina the ft «r 7 °'" rnembered non-aromatic 

4alkyl; selected from o, N or S, optional^ subsOtuted by C. 

and/or phamiaceutioally acceptable derivatives thereof. 

30 V^^ZT"'"' '° ' -«p.ab,e derivative thereof 

--Pha™aceut,ca.c^err;reVer"l.!:!:!!LJ~ 

35 • 

*e"4:ft *3„1' ' ^^^™=-"«-"V acceptable deriva«ve 

condi«o„sus»prto^irjor^~L^rr'"^ 
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5. A method of treating a patient suffering from a condition susceptible to amelioration by 
a Factor Xa inliibitor comprising administering a therapeutically effective amount of a 
compound according to claim 1 and/or pharmaceutically acceptable derivative thereof. 
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ABSTRACT 
The invention relates to oon^jpounds of formula (I): 

r-»2 




o o 



N 



X 

I 

Y 



wherein: 



represents a group selected from: 



(I) 





(Ccw)alk 





(C2.3)alk- 




10 Z represents an optional substituent halogen 
alk represents alkylene or alkenylene, 
T represents S, O or NH; 



naea torn, a 5-, 6- or 7- membered non^romaHo heterocyclic dng 
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optionally containing an additional heteroatom selected from O. N or S, optionally 
substituted by Ci^alkyl. and optionally the S heteroatom is substituted by O. , i.e. 
represents S(0)„; 

5 n represents 0-2; 

X represents phenyl or a 5- or 6- membered aromatic heterocyclic group containing at 
least one heteroatom selected from O, N or S, each of which is optionally substituted by 0- 
2 groups selected from: halogen, -CMalkyI, -Ca^jalkenyl, -CN. -CF3, -NR=R^ -Co^alkylOR* 
10 -C(0)R' and -C(0)NR^R''; 

R® represente hydrogen or -Ci^alkyl; 

R' represents -Ci.ealkyl; 

15 

Y represents a group -C(R'')(R^)Co^alkylNR"'R'*; 

R* represents Ciw,alkyl optionally substituted by halogen (e.g. CF3, -CH2CF3); 

R^ represents hydrogen or Ci^alkyl optionally substituted by halogen (e.g. CF3, -CHaCFg)- 

20 

R= and R** independently represent hydrogen, -Ci^alkyl. -Ci^alkylOH, or together with the 
N atom to which they are bonded fonn a 4-, 5-, 6- or 7- membered non-aromatic 
heterocyclic ring, the 5-, 6- or 7- membered non-aromatic heterocyclic ring optionally 
containing an additional heteroatom selected from O, N or S, optionally substituted by Ci 
25 4alkyl; 

and/or phannaceutically acceptable derivatives thereof. The Invention also relates to 
processes for the preparation of compounds of fonnula (I), pharmaceutical compositions 
containing compounds of fonnula (I) and to the use of compounds of fonnula (I) in 
medicine, particulariy in the amelioration of a clinical condition for which a Factor Xa 
30 Inhibitor is indicated. 
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